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\ New Automatic Serew Machine. 


Ve are enabled to present herewith en 
ings of an automatic screw machine, 
irding which nothing has been hereto 
fore published, though the machine has for 
sO time been attracting attention among 
mechanics who appreciate the significance 


s operations. This machine makes all 





Fig. 3 








ing parts of the head. To this is secured 
by the nut shown at the right, a quill which 
is stationary and has fitted to it internally 
the split draw chuck shown, and externally 
another sleeve which is driven by the spur 
gear wheel B, which gives this sleeve and 
the flanged head C’ the required rotary 
motion. Upon the face of C, and inside the 
flange (at the left of Fig. 3) are two small 


be understood, of course, that though we 
have first described the construction and 
Ope ration of this head, it does not operate 
except to hold the wire until after the opera 
tions, yet to be described, have been per 
formed, and the proper sequence of the 
operations is secured by the cam wheels on 
the shaft below the bed, which is driven by 


the large cone pulley at the left, and suitable 





1), and the plate is mounted upon a slide 
which is moved by the cam wheel F, Fig. 1, 
this last being the feed motion. 

The general arrangement of the spindles 
will be better understood by reference to 
Figs. 4 and 5, which show plan and side ele 
vation, respectively, of that portion of the 
machine made from working drawings 

All the spindles derive motion from the 
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nds of machine screws within its capacity 
ym the coil of wire, and finishes them 
cluding the slot in the head ; delivers them 
a wire receptacle at the side of the 
iichine, separate from the oil and chips, and 
vorks entirely automatically. 
In its general form it will be seen to re 


/ 


machine now in 
eneral use, but differs radically in its 


mble the automatic 


ethod of operation, since the wire does not 
volve, but is held stationary, while the 
‘ols revolve around it. 

The coil of wire is placed upon a suitable 
el at the left of the machine, and first 
isses through a straightener of the usual 
rm, and then to a head A, Fig. 1, in which 
is gripped by a chuck, and held, while 
ic Operations of reducing to size, threading, 
nishing the head, and cutting off are per 
rmed. 

A drawing of the head A is seen at Figs. 
and. In the latter figure A is the upright 
ttached to the bed which supports the work 








tool slides which are placed diametrically 
opposite each other. One of these slides 
carries the tool which forms the head of the 
screw while the other cuts off, and they are 
fed inwards towards the wire by means of a 
cam D (Fig. 8) which, when not in action 
revolves uniformly with the plate C, carry 
ing with it the diagonally slotted sleeve £Z, 
which is really part of this cam. Fitted 
over the sleeve His a ring F, which revolves 
with the other parts, being driven by the 
two bolts aa, Fig. 2, which pass through 
the gear B and ring F, and are tapped into 
the plate C. But the ring F’ can be given 


an endwise movement upon the sleeve 


by means of the usual forked lever, as 
shown, and when given such movement, it 
imparts to sleeve # and cam PD a rotary 
motion relative to the other parts, and thus 
moves the too!s to and from the work at the 
proper times. The ring F imparts this 
motion by means of studs which engage 
with the diagonal slotsin thehub #. It will 


pulley A, Fig. 4 Which is directly 
connected to the spindle which 
carries the tool for reducing to 
size. When this tool has com 
pleted its cut and has been drawn 
back, the plate swings into the 
position shown by Fig. 4, where 
the spindle carrying the threading 
die is in working position. This 
spindle is driven by the bevel 
gears Band C, Fig. 4, which 
however, do not drive it directly 
but through the medium of frie 


tion clutches. The male portions 
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reduction gearing. There are two spindles 
Opposite the head A, and they are mounted 
upon a plate which swings from side to side 
to bring the spindles successively into work 
ing position. This swinging of the plate 
is accomplished by the cam plate # (Fig. 
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of these clutches are upon sleeves, to which 
gears C (Fig. 4) and D (Fig. 5) are attached 
the latter running at higher speed in the 
direction for backing off the die. 
The movement of the spindle endwise en 


reverse 


gages or disengages these clutches and 
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controls the motion of the dis After the 


screw is threaded. the slotting chuck is 
brought into line with it, and, advancing 
firmly rips the screw which is tben cut 
fl from the wire by the process previously 
( nbed ind il | nt ne vith 
! I the ch K be y Vuny 
i! l i Ivo il rhe sium Lime which 
brings the screw int ine with the saw 
After being slotted, the screw is thrown out 
by the ejector shown This work is done at 
the same time that the next screw is being 


reduced to size, and therefore consumes no 
time 

In case the work demands it, a hole can be 
drilled in it instead of the slotting operation, 
this being accomplished by the drilling 
spindle shown at the right of the saw 

Oil is forced through the cutter spindle 
and is fed to the work during this operation 
in such a manner as to secure the best possi 
ble results 

The most fruitful source of noise in the 
ordinary screw machine is done away with 
in this because the wire does not revolve 
and in fact the action of the machine is very 
quiet 

The machine is the invention of Mr 
Edward E 


Claussen Machine Screw Co., 


Claussen, and is built 
370 Asylum 


by the 


street, Hartford, Conn 





The Shops of W. F. & John Barnes—t, 
By Joun RANDOI 


Nothing is more interesting than the story 
of success achieved under unlikely circum 
stances, and the detail of lives which owe 
nothing to surroundings, and win all the 
desirable things through the exercise of 
those natural powers which are born with 
the individual. 

In this light the careers of the Barnes Broth 
ers, the widely known makers of a peculiar 
class of light wood and ironworking machin 
ery located at Rockford, Illinois, are at once 
romances and sermons; and I only regret 
that I must here touch so lightly and so 
briefly on the human side of their work, 
since the mechanical novelties produced by 
them which have never before been illus 
trated or described in print, are so many and 
so notable as to demand all of the space 
available here. The regular line of manu 
facture of the W. F. & J. Barnes Com- 
pany is too well known to need special 
mention; their saws, lathes and drilling 
machines came at once into popular favor 
because of their low cost, small driving 
power requirements, wide range of use, and 
very great producing powers, which in 
many cases have enabled their purchasers to 
pay for them out of the earnings from a few 
days use. Allof these machines are marked 
by extreme simplicity and directness of 
invention, by the comparatively small labor 
needful for their construction, and conse 
quent low cost, and by their very great 
convenience and general handiness and 
adaptability to various lines of work, by 
which mechanics with little or no capital 
may become their own employers, and reach 
individual business successes which would be 
wholly impossible without such tools as are 
furnished by these three brothers, who 
started in life with no money at all, and 
earned every dollar they had with the work 
of their own heads and hands, and began 
machine building on the farm, with the barn 
for a work shop, with no incentives or 
facilities outside of their own natural pro 
clivities and abilities. 

The brothers, John, William Fletcher, and 
Benjamin Franklin, were born at the home 
stead on their father’s farm, in the township 
of Mt. Morris, in the valley of the Genesee, 
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in York State. Their father was a car 


penter as well as a farmer, and had a 
shop in the barn, which included a wood 
turning lathe driven by a belt from the 
rrindstone, instead of a treadle ind the 
one concern of his life for the future of his 
eldest son John, was to prevent the boy 
from frittering away his time tinkering in 
the barn, when he should have been exert 
ing his muscles in useful effect on the soil 
of the farm About all the 


my father ever gave me,” said John Barnes 


talkings to 
in speaking of his early days, ‘‘ were scold 
ings about tinkering in that shop.” 

At nineteen years of age, John took a 
serious look at the $12 a month as 
hand 
inheritance, decided that the scene 


i farm 
which was his rightful and natural 
was not 
satisfactory, and cast about for means to 
better his prospects ; the fall of 1853 he 
rented an old threshing machine, and during 
the threshing season he cleared S75 by its 
ust With S40 of the 

$75 he purchased this 
worn out threshing ma 
chine, and rebuilt it 
during the winter in his 
father’s barn, much to 
the disgust of his thrifty 
parent, who saw in this 
work of his oldest son 
only a persistent ten 
‘tinker, 

Which boded ill for his 
With 


thresher 


dency to 


success in life 
his rebuilt 
owever, John cleared 
much as $75 in one 
month, and the thresh 
iug season netted him 
quite a tidy sum. Be 
tween April and August 
1855, John, feeling him 
self a capitalist, built an 
entirely new threshing 
machine, from full-size drawings made in 
pencil on pine boards, in the barn, of 
course. This was a fine machine ; the wood 
work he made with his own hands; such 
metal work as he could not manage on the 
lathe, he had done at 


a litthe machine shop at Silver Creek, or 


gcrindstone-driven 


Wiscoy, not far distant ; and the cylinder 
shaft was made of English tool steel, because 
he wanted it smalland strong. John Barnes 


put the best he had of his young head and 


Fig. 4. 
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taking the 1855 
began his fall threshing, but 


was not a success; so 
machine he 
soon found the wheat was all straw, the 
grain in the Genesee Valley that year being 
destroyed by wevil; he therefore drove his 
horses and machine to Buffalo, and with one 
man, took all to Chicago by steamer, and 
hooked up the traces and started west from 
that town, looking for threshing where there 
was wheat in the straw He found his first 
job just south of Rockford, a hundred miles 
west of the City of the Lakes Rockford 
was then a flourishing town of 6,000 inhabit 
ants, and then, as now, in the midst of a 
fertile country, through which runs the 
beautiful Rock River. The thresher was 
highly appreciated ; after working with it 
near Rockford a few weeks he sold the 
entire outfit, machine, horses and all, and 
returned to York State, to Geneseo. He 
built another thresher, and brought it west 


in the spring of 1857; sold it, and built 
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hands‘into the new threshing machine, and 
his best was pretty good. The machine was 
driven by a 10 horse sweep power, and soon 
after he began work with it in the season of 
1855, when he was 22 years old, he threshed 
640 bushels of wheat in one day, and the 
end of the threshing season found him a 
plutocrat with $500 in cash, net earnings, 
and all debts paid. In the winter of 1855-6 
John built bis third thresher, in which he 
rashly discarded all precedents, and intro 
duced a ‘‘ cylinder separator,” which a short 
trial in the season of 1856 convinced him 


another machine for a Mr. Champion. But 
the manufacture of threshing machines on 
any commercial scale demands a really large 
capital; the country was fertile and attract 
ive to the farm bred mechanic, and for three 
years he raised wheat on rented ground, and 
put it in cribs, rather than to sell it for 40 
cents a bushel. At the end of the third 
year wheat touched $1.06, and John sold 
out his holdings, and abandoned farm life, 
as it proved, for good. The broad prairie 
lands of the West opened up a new line of 
thought, and John proceeded to design and 
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build a seeder, for sowing small grair 
dropping, 25 feet in width, made to fo 
to farm wagon width, when not oper 
With this machine a man and pair of 

could « venly seed 80 acres in one d Ly 

a hundred of them were built and so 
one was in service as late as 1890 


seeders were put out in 1861, and Jol 


took up the problem of the automati 
for the reaping machine. The Gra 
builders of the J. H 


the hight of its 


Manny reaper, tl 
popular favor, pu 
about five hundred of the Manny re 
with the Barnes rakes, which gave exc 
satisfaction. 

In the meantime John’s next you 
brother, William Fletcher, had left the 
in his 20th year, and coming west to R 
ford, worked for John on the seeders 1! 
winter of 1860, and then went to worl 
Clark & Utter, machinists, in Rockford 
was with that concern for nearly four y: 
then going to the C., B. & Q. R. R. shoy 
Aurora, Illinois, where he ran the big w 
lathe, and built a model locomotive fo 
super in his spare hours, while he had 
running. 

The little engine pleased the head ma 
much that Fletcher was permitted to b 
an engine lathe for himself while the w 
lathe was turning locomotive drivers | 
was a really elegant little tool, 6 in 
swing, turning 12 inches between cent 
back geared and screw cutting, with 
back gears inside the cone, double and 
anced, same as the Barnes Bros. now us 
their well-known upright drill presses. W 
this toy lathe Fletcher returned to Rockt 
in the fall of 1868, and started a model sh 
At that time the U. S. Patent Offic« 
manded a working model of every mech 
ical invention on which application for pat 
was made, and model making was a flo 
ishing industry. Fletcher made good wa 
in his own shop, where he was _ propri 
und all hands, and was soon joined by t 
youngest of the four brothers, Benjan 
Franklin. 

The elder Barnes had by this time s 
the York State farm, and moved to Ro 
ford, so that the whole family were now 
the West. 

Fletcher wanted a jig saw in his mod 
shop, and built one so new, so still, so chea 
and so effective that nearly every mecha: 
who came into his model shop wanted o1 
the essential feature of this jig saw, perha, 
one of the most popular tools ever invent: 
was a peculiar friction clutch which Fletch 
patented in 1871. The jig saw orders cani 
in thick and *fast, Fletcher and Frank foun: 
more help needed, John came into the com 
bination to manage the sales and distribu 
tion, a small wood-turning lathe was add 
to the line of manufacture put out by th 
young firm of Barnes Brothers, other too): 
followed in rapid succession, business doubled 
about every three months, and the Barnes 
Brothers became an _ established factor 
American tool making ; still in their origi 
nal line, reminiscent of the shop on the farn 
with foot and hand-driven machines whi 
the farmer's boy could purchase and us« 
and with which the ‘‘natural mechanic 
untrained, could both train and support him 
self. 

The Barnes Brothers became large and 
constant advertisers, and added to their list 
of tools for sale many of the machines i) 
the way of drills and lathes which they had 
designed and constructed for their own us 
All of these tools were marked by gr 
simplicity of conception, low cost, and ex 
treme handiness, and also by unusual con 
binations and expedients out of the accept: 
line of conventional machine tool design 
and embodying innovations which, whi 
perfectly adapted to the user’s needs, an 
very largely bought from the first by ir 
dividual users, were slowly recognized | 
owners of larger establishments. In spea! 
ing of this Fletcher said, ‘‘ We paid for th 
first upright drill we ever owned $125. Tha 
was too much money for us at that time 
we needed more drills, so we made a desig! 
of our own, not because we wanted to build 
drills, but because we wanted a cheape! 


machine than we could buy. Our 18-inc! 


May 23, 1895 
Yj 
right cost us $125. We now sell a very 
ch better 20-inch upright for less than 
f that money Fig. 1, which is from a 
tograph of Barnes Bros.’ drill erecting 
r, April, 1895, shows 96 machines in 
ress, With the shop short-handed and 
short time This gives some idea of the 
or With which the Barnes Brothers’ work 
s finally come to be received by the regu 
machine shops Speaking further 
tcher Barnes said, All of our tools have 
entirely new features; all have had a 
rough trial in our own service before 
ng put on sale, so that we knew them to 
thoroughly yood before we offered them 
the public Yet their nove Ity and che ip 
s has always made them slow of sale at 
st. After they are once known, and the 
, rs find that they are really serviceable 
| durable as well as cheap and handy, the 
es increase rapidly; and our doubting 
rchasers who buy in the tirst instance 
ly because of our low prices, end by be 
| ning enthusiastic praisers and steady cus 
N ers. Still the novelty of our work has 
iys been against us, and we often think 
t life is too short to be spent in educating 
public to use new devices, no matter 
i vy good they are It is true we have a 
h of work which is our own, but to this 
N there are machine users who think our 
Is are cheap and queer. I myself often 
ne link we did a good deal of bard work which 
at need not have done, just because we 
i nted to give our customers tools which 
re both cheap and good 
8 As soon as the Barnes Brothers began to 
W nufacture largely they, of course, de 
kf ned many special tools, all of which were 
sh marked by the same extreme simplicity, and 
. e same ability to produce new effects by 
ch expected and untried methods, which dis 
bbe guishes all of their work It is of these 
flo special tools and methods which are of a 
Na neral adaptability that I propose to speak 
ric detail here, as well as of a new engine 
yt lathe for manufacturing purposes, which, 
jan following their usual custom, the Barnes 
Brothers have bad for years at work in their 
S wn shops without having sold one, and 
Ro vithout giving it publicity by any method 
OW Nothing shown here has ever been illustrated 
described in print 
nos Among the earliest of the special tools 
‘hea made in this shop was a tool-post slotting 
har whine, designed by Fletcher, entirely 
| Ol \utomatic in its action, and working simul 
rha neously from both sides of the tool post 
nate 0 cutting tools being employed. The drill 
teh slotter is a well-known tool (though it has 
can ver had a widely extended use in the 
foun United States), in which the drill has an 
com end motion for feeding into the stock, this 
tribu end motion being intermittent, and taking 
ud we at each end of the travel which causes 
y th the drill to cut a round-ended slot instead of 
tool round hole. This travel may be imparted 
ubled the work or to the drill; in the machine 
rnc shown in Figs. 2 and 8, this travel is given 
or to the carriage which supports the tool post 
origi process of slotting on a center at one end 
farn nd in a three jawed chuck at the other end. 
whic This work carriage has an adjustable-length 
ust ciprocating motion from the slotted disk 
ADi¢ rank C, connecting rod and round bar 3 
> him ljustable in the bracket # to adjust the 
ork table position. The shaft which car 
e and s the slotted carriage-driving crank has on 
‘ir lis s other end ashort crank, which drives the 
1es cker R carrying two pawl arms which 
vh rive the two feed screws which move the 
n ust indles in on the work. A hand wheel and 
gre nion working a horizontal rack on the 
d ex ide give a quick hand motion. The cutters 
con e rosebits or end mills, with the teeth re 
rept oved at the middle of the ends which enter 
sign the work. <A stop action makes one mill 
whi yp and go back when the cutters approach 
S, al Within about ,'; inch of each other, while 
by i e¢ other goes on alone and cuts the slot en 
ed | tirely through. The collet driftway through 
speal the drill spindles is also cut on this little ma 
or th line, which is an extremely well-arranged 
Tha ol and capable of doing a large line of 
time ork expeditiously. It might be built on 
desig! the same lines in much heavier forms than 
» build here shown and would then, of course, be 
heapel equal to the common run of engine work. It 
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is not patented, and contains many features 


not before combined in a drill-slotting ma 
chine, to my knowledge. 
Figs. 4,5 and 6 show a ball-handle and 


round wheel rim turning machine in the pillar 


and knee form, which might readily be ap 
plied, I should think, to any common pillar 
and knee milling machine. The crosshead 
or knee is bolted tight to the frame and has 


no vertical adjustment 


The tool 


common tool post 


holding 
ind guiding parts are 


carried on a double slide with adjusting 
screws; this slide is carried on a dovetailed 
way on top of a horizontal arm having a 


hub S, whic h is bored to slip on the top end 
of a substantial 


with a 


vertical shaft and secured 


pinching screw. The lower end of 


this vertical shaft carries a large bevel gear 
B, driven by the pinion P to rotate the tool 


carrying arm, either through the friction 


secured hand wheel //. at the top of the 
hand shaft A, or by the worm gear inside 
the case W. This worm gear is driven by a 


worm on the horizontal shaft projecting to 
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the front in Figs. 5 and 6; the worm. shaft 
is driven from 4 by a pair of miter gears not 
shown in the views given; the object of this 
to vet 


and out, up and down and crosswise tool 


arrangement being the universal in 
post adjustments needed to bring the globe, 
or round cut path of the tool point in the 
to the The 
handle in front and the side hand wheel give 


correct relation work crank 
the front and rear and crosswise adjustments 
rapidly, and the hand-adjusting screws V 
and O operate the tool post block on the 
swinging horizontal arm ¥. 

This ball and wheel rim-turning machine 
is back geared, has a good belt width, and a 
range of speeds suitable for diameters from 
4 inch to 12 inches, and does rapid and ex 
Such do 


outboard support. 


cellent work. machines not usu 
In this 


machine an overhead bar, provided with the 


ally have an 
usual arm, can support the outer end of the 
Figs. 4 and 5, 
slipped back out of the way, as shown in 


work, as shown in or can be 


the wheel turning view, Fig. 6. 
The driver B, Fig. 4, slides loosely on the 
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squared shank of the live center P. so that 
the two SscTeWS 0] Vv can be tights ned on the 


ball without cramping the work on the 


centers 
This 
machine 


ball 


is 


handle and wheel rim-turnin, 
unpatented, and 
handy and quick in making changes 


excellent 


ilso is very 
ind 


dor Ss 


the 


work It by 


Mr 


is also vice-president of the company 


was designed 


superintendent Frank Barnes. who 


Figs. 7 and 8 show front and rear views 


ofa worm gear hobbing machine, in which 


the worm gear and the hob are both driven 
at correct speeds. The hobis driven from 
the cone shaft with a reducing pinion en 
gaging a spur gear on the hob shaft. The 


hob shaft carries outside of the spur driving 
gear one of a pair of miters, which drive the 
horizontal shaft S; 


the shaft S through the 


pair of miters in front drives the vertical 
shaft 7, which has the long face pinion P 
on its lower end, and /? drives the change 


gears, which give the proper rotation to the 


gear blank in process of hobbing As the 
cut proceeds, the worm hob must be fed in 
toward the axis of the gear blank ; to effect 
this feed the hob spindle is mounted on the 
slide G@, which slide also carries the main 
driving shaft with its cone //, The feed 
cone is driven through two miter gears and 
a vertical shaft (none of which are visible) 
from the worm gear blank shaft, and by 


means of a belt carried under the idlers D D 
The cone ( drives the worm shaft #4, which 
in turn drives the worm gear inside the cover 
the 


knock-off 


Fon the feed screw, which drives slick 


G This hob feed has a which 





Fig. 10. 
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can be set to stop the action of the machine 
at any desired point. This is comparatively 
a very cheap and simple hobbing machine, 
und is efficient in action. The designer of 
this machine objects to the crossing of the 
feed belt under the tighteners D D, and this 
will be avoided at the 


changing the hand of the screw 


next building by 
which feeds 
the hob-carrying slide G@ forward on the 
work. 

Figs. 9 and 10 show a very original shaper 
attachment or fixture, by means of which 
various curved surfaces can be produced by 
the of the tool. 


methods for producing wholly curved sur 


action planer Various 
faces on a shaper or planer are well known, 
the 
valve gear links and other pieces. 


and are often used in production of 
These 
arrangements have generally depended on 
some construction of a pivoted work holder 
guided by a radius rod brought into action 
In the 


present case, however, the piece to be pro- 


by the travel of the planer table 


duced is a mortising chisel, which is taper 


ing all ways slightly for the main part of 
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its length, and then suddenly curves out 
ward to join the round taper shank by 
which this chisel is secured to the slide 
Which drives it when at work. Obviously 
i radius rod alone could not move the work 
so as to produce this combination of straight 
ind curved lines from the right line action 
of a shaper tool The chisel blank-holding 
fixture is therefore hung on a trunnion, and 
the line of work is carried below the center 
of this trunnion, so that during the straight 


part of the cut the tendency of the thrust is 
to hold the screw S hard down on top of the 
shaper knee 
the 

little 


The work is so placed that 
the 
the 


finished surface begins a 
of the 
When the tool passes the 


curve in 


beyond vertical plane 
trunnion center 
plane of the trunnion center its thrust has a 
effect 


for 


constantly 
the 


decreasing down-holding 


on fixture, and this makes it easy 


the tappet 7’, carried by the shaper ram, to 
tilt the fixture by rocking it on its trunnion 
R, when the tappet 7’ strikes the upward 


reaching trunnion arm A. It might seem 


that be 
very rapidly and easily milled to shape, but 


at first sight these chisels could 


a little retlection shows that there are 
difficulties in the way of finishing by mill 


ing 


many 


No two faces of the chisel are parallel 


to each other, and the chisel body, often 
times very slender, must be exactly in line 
with the axis of its t iper shank, and also 


exactly in the middle of the shank. All of 


these indispensable qualifications are secured 


by this cheap and ingenious planer fixture, 


Which is perfectly adapted to make all 
sizes, widths and thicknesses of chisels 
The convergence of opposing sides of the 
chisel in cross-section, and the uniform side 
angle between the inclined faces and the 
third side (or front) of the chisel is secured 
by the location of the index holes in the 
fixture index plate 1, which forms a part of 
the shank-holding socket The cord @ 


passes from the arm A over the idler P, and 
a not very heavy weight suspended at 


has 


its lower end, curve in the cut being 
made in such a plane with reference to the 
vertical plane of the trunnion, and the hori 


zontal plane of the cutting tool point travel, 


as to nearly balance the fixture turning 
impulse and resistance. This trap is not 
patented, and shows the way to an added 


function of the planer or shaper which may 
be made useful for the production of some 
surfaces not easily finished otherwise 
i 
Feed-Water Heating. 
By W. HL. Boorn 
A paper was recently presented before one 
of the engineering societies, dealing with the 
of the 
author showed how small had been the 


question engin and 


economies, 
very 
reduction in the water consumption of steam 
His re- 
marks had special reference to the Cornish 


engines during the past fifty years 


cycle in steam working 

In the old Cornish pumping engine the 
steam entered the top of the cylinder and 
pulled down the end of the beam, upon the 
other end of which was hung the pump rod 
Then the when the 
weight of the pump rods pulled the piston 
up and forced out the steam, 


came exhaust stroke, 
But the steam 
did not escape to the condenser. There was 
a communication made between the top and 
the bottom of the cylinder, and as the piston 
rose the steam was simply transferred from 
one end of the cylinder to the other end. 
Then at the down stroke the bottom 
end of the cylinder was opened to the con 
and 


next 


denser the steam escaped 
of 


hausted steam at a considerable temperature 


By this 
means the top the cylinder which ex 
was never allowed to fall in temperature by 
reason of any communication with the con 
denser. 

The 


came the lowest 


final of 
temperature, and the con 
denser only influenced the bottom end of the 


cylinder. 


temperature expansion be 


This method of working has come 
to be known as the Cornish cycle, and much 
is claimed for it as being one reason why so 
very long ago and with such comparatively 
low pressures, such very good results were 


obtained by the Cornish engineers. The 
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heavy cost of coal had, it is claimed, very 
much to do with the attention paid to fuel 
For my own 


economy in Cornwall part 


I am much inclined to doubt this, and to 


attribute the economy to competition be 
tween engineers Here was a certain indus 
try—the pumping of water, and the 


that 


duty 


was one could be ex pre ssed in foot 


pounds of work done ind to produce the 


largest number of foot-pounds of work per 


bushel of coal was the aim of the engineers, 
rather than any saving in cost of fuel, though 
That 
it is not the cost of fuel that makes for econ 


no doubt this became a close second. 


omy is, I think, conclusively shown by other 


experiences. Industries which cannot well 
be compared with other industries use coal 
wastefully, whereas in the manufacturing 
districts, fifty 


mills are all turning out the same 


where closely neighboring 
class of 
goods, there is strong rivalry, though fuel is, 
perhaps, one-fourth the price that it is in the 
isolated case above named. 

the then existing 


steam engineers whose place to-day has been 


The Cornishmen were 
filled by the textile engineers of the north 
ern counties. The author of the paper con 
cluded by saying that an engine on the Cor 
nish cycle, with a feed 
communication with the equilibrium passage, 
would: probably 


heater placed in 
us il 
Ilis idea 
seemed to be that as the exhaust would have 


prove as economical 


modern triple-expansion engine 


a pressure of about 10 pounds absolute and a 
temperature of 194° Fahr., about one-tenth 


of the exhaust steam might be abstracted 


whereby only about 5 degrees of tempera 


ture would be lost, and about 980 heat units 
feed 


Thus each eylin 


would be added to the water per 


pound of steam abstracted 


~~ > 
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to cause any temperature reduction, while the 
water could be drawn off by the same means 
or by a 
trifle 


trap But the idea seems just a 


complicated. We know that if sup 
plic d with steam at the atmospheric pressure, 
the exhaust injector will feed water against 
a pressure of 70 pounds gauge pressure. 

Is it, then, too much to surmise that with 


steam ata pressure of two-thirds an atmos- 
phere the injector would at least supply the 
boiler feed pump with hot water at a consid- 
erable pressure, if not at 190 degrees, which 
is the temperature given by an ordinary ex- 
haust injector ? Obviously, an injector can 
not feed direct to a pump suction, because 
it might at times be forcing into solid water, 
and to overcome this difficulty there must be 
either a relief valve to set free the flow when 
the limit of pressure is reached, or the in 
jector must feed to the base of a large air 
vessel, the elasticity of which will enable the 
injector always to keep going. The gas bag 
of the gas engine serves a parallel purpose 
instoring up during idle and exhaust strokes, 
a large supply that is instantly available by 
the engine. But for this the engine could 
not work, excepting with very large supply 
would cause 


pipes, end even then great 


flickering of lights. From an ordinary con 
densing engine, in which the exhaust falls at 
once to the condenser temperature, the pos 
sibilities of exhaust utilization are 
stricted. 


much re 
Many engines, however, have an 
exhaust pipe temperature as high as 130 de 
grees, even where the hot well is only 100 
degrees, because of the difliculty in lowering 
down to the water temperature, and it has 
often occurred tome that advantage might 
be taken of this to heat the feed water some 


what above the hot well temperature, and 
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derful of } exhaust steam would yield to 
the feed water as much heat as would raise 
this 98° F. Thus, being supplied at 52 de 
grees or more—the natural temperature of 
well and mine water—the feed would be 
heated to 150 degrees by the waste heat in 
one-tenth of the exhaust sieam, or to a higher 
temperature if the feed be taken from the 
hot well. The arrangement shown to secure 
this was simply a tubular water heater, the 
exhaust steam being upon the outside of the 
tubes, but there was shown no means for 
preventing the choking up of the heater 
with air which would gradually accumulate. 
This, however, one can see could very easily 
be overcome by means of a small air pipe 
leading off to the air pump, and, while quite 
sufficient to draw out all the air, too small 


aa 
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PRESSURE REGULATORS 


more especially where flue feed heaters or 
economizers are used. The experience of 
this type of feed heater is now very great in 
this country where they are universally em 
ployed where coal is cheap and not much 
used where coal is dear, whereby is afforded 
another instance of facts I have drawn at 
tention to above that it is to men we must 
The 
experience is that they corrode away very 
badly when the feed is cold, but the corro- 
sion is limited to the lower foot or two feet 


look for fuel economy, not to price. 


of the pipes, and is due to condensation of 
acid smoke by the cold surfaces. Doubtless 
will be similar, es 
pecially where the coal contains much sul- 
phur, and the remedy is of course not to feed 
even a feed heater with 


American experience 


too cold a water. 
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One remedy is to return a part of the finally 
hot feed to the feed pump warming the feed 
to the safe point before it enters the heater 

The 


working would point out 


economy of the Cornish cycle of 
the truth as re 
gards the question of cylinder condensation. 
It is still the fashion 
at this as having no foundation in fact, yet 
it is difficult to 


attitude can be maintained, and seeing that 


in a certain set to scoff 


understand how such an 
the theory was accepted many years ago by 
Alsatian engineers, under the leadership of 
Hirn, can we not explain something of the 
economy in steam that has been secured by 
the Swiss engine makers to this very ac 
carries with it as 


knowledgment which 


corollary such strong inducements to attend 
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ability of any substance. Economy is 


seen to be something more than a n 
attendant upon good workmanship or 
rect mechanical design. It involves 
whole table of physical properties of 
table, an 
ability to run at This 


modified by the fact that 


metals, as well as the steam 
a high speed. 
however, 
Cornish engine and some of the most 
nomical of modern .engines have bee 
from rapid movers. 


London, England. 


an - 
Pressure Regulators and Reduei 
Valves. 


The increasing use of high steam pr 


ures is familiar to e: 
































neers. In 1880 


average pressure 
ployed was about 
Ten y¢ 
later, 125 pounds 


pounds. 


not uncommon, 
to-day 250 pounds 
higher, is frequer 
employed. 

The use of these ! 
pressures {has m 
necessary some su 
ble provision to m 
tain the lower pr 
ures required in m 
kinds of service. 

Our illustratio 
Figs. 1, 2 and 38, s! 
the construction o 
new reducing val 
made by the Fos 
Engineering Compa: 
of Newark, N. J., : 
which they design 


as their ‘‘New C| 
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Fig. 3 
AND REDUCING VALVES. 


to such apparently minor details as internal 
surface roughness or polish, and the reduc- 
tion of the internal area of cylinders toa 
minim’? Mr. Longridge, of Manchester, whose 
work on this question I have before referred 
to, and whose opportunities of experimental 
investigation are unequalled, is a strong 
upholder of the necessity of surface reduc 
Some of us would like to have the 
opportunity of trying the effect of surfaces 
of different Lead 
has been proposed as one on account of its 


tion. 
materials than cast-iron. 


low specific heat, but this property is not 
the only one. There are, besides, the prop- 
erties of conductivity, smoothness, and ca 
pacity for taking and for retaining a polished 
surface, and 


the balance of these 


combined properties will depend the suit- 


upon 





The Foster Company manufacture valv: 


controlled by a piston when ordered, but i 


view of their extended experience, ha\ 
adopted the diaphragm valve as giving th 
best results. 


Fig. 1 is a half-tone print, made from 


photograph of an 18-inch Foster pressur: 


regulator. The small valve by the side « 
the 18-inch isa one-inch, and gives an_ id 
of the range in sizes. 

Fig. 2 is a Foster pressure regulator co! 
verted intoa relief valve. This constructi: 
has been made necessary to meet the r 


quirements of steam users having both hig! 


and low-pressure boilers. Placed betwet 


the two systems it allows any excess 0 
steam in the high-pressure system to ente! 


the low pressure system. 
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non comparing Figs. 2 and 3 it will be 

! | that this valve may be operated by, 
i made to control, either the high or the 
pressure. Fig. 3 represents the valve 
erforming the normal function of a press 
reducer, or controlling the lower press- 
when that pressure is supplied from 

yd maintained by a higher initial pressur 
\ssuming the same letters of reference to 
y to the same parts of either Figs. 2 or 
refer now in our description to Fig. 3 
he inlet is at A and outlet at B, or C, as 

be most convenient. Steam at the re 
duced or delivery pressure enters diaphragm 
chamber D through port Z, and causes the 
hragm F'to rise, and with it the stem or 
spindle @, which carries the double-seated 
ve H. 

The power of the spring J is adjusted by 
nut A, and acts in opposition to the 
sure of the steam or other fluid bearing 

the diaphragm, until there is an equilib 
rium established between these two forces. 


e pressure on the delivery side of the 
e increases, the increased pressure bear 
ing on the diaphragm overcomes the resist 


al of the spring and draws the valve 
towards its seats until the equilibrium is 
restored. On the other hand, if the delivery 


pressure falls, the spring overcomes the 
pressure bearing on the diaphragm and 
forces the valve open until the equilibrium 
is ugain established. 

The increasing power of the spring as it 
be mes compressed, is overcome by the in 
creasing power of the toggles a a, as the 
angles are reduced. 

Owing to the unequal expansion of metal 
under varying temperatures, it has hereto 
fore been considered impossible to make 
both seats of a double valve steam-tight, 
unless such form was used as produced great 
friction and destroyed the sensitiveness of 
the regulator. 
in the new Foster ‘‘ Class W,” by the fol- 


This difficulty is overcome 


lowing device: 

The seat e is made at such an angle as will 
admit of a diametrical expansion without 
forcing the disk g from its seat to any appre 
ciable extent ; the angle of the lower seat is 
made more acute, so as to allow for the 
longitudinal expansion of the connecting 
shank between the disks, and yet, by dia 
metrical expansion of the disk g, make a 
tight seat on the lower bearing. 

A leak of the valve, unless so great as to 
exceed the demand for steam required, will 
not affect the operation of a regulator when 
there is a constant delivery, but if it is de 
sired to shut off entirely the delivery of 
steam on the low-pressure side of the regu 
lator, the valve must close off tight, or the 
delivery pressure will accumulate until the 
full initial pressure is reached, which would 
cause anengine when first started to ‘‘ race” 
until the excessive pressure in the low 
pressure pipe was worked off, and if steam 
was being supplied to radiators, the accumu- 
lation might be a source of danger. 

To provide for the leaks caused by steam 
cutting or foreign substances finding a lodg- 
ment on the seats, all Foster regulators in- 
tended to be applied to 
steering or hoisting engines, or other service 


steam-heating, 


where-it is required toshut off steam entirely 

the low-pressure side, are supplied with a 
small adjustable relief valve. 

The relief valve (Fig. 2) operates to re- 
lieve high boiler pressures, which, in this 
construction, tend to open the valves, while 
When the 
pressure bearing on the diaphragm, tending 

) open the valves, exceeds the power of the 


the spring resists the opening. 


spring the valve opens, and as the pressure 
talls the valve will close. 

The features of this valveare claimed to bea 

evice compensating for the changing power 
of the spring, provision for insuring tight 
seats fora double-seated or balanced valve un- 
der varying temperatures, arrangements for 
shutting off steam from the working parts 
f the valve for repairs without disturbing 
the flow through the valve, full steam way 
through .the valve without using abnor 
mally large diaphragms, arelief valve to pre- 
vent excessive pressure and to give warning 
in case the valve leaks, freedom from fric- 
tion and simplicity of construction. 
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Improved Drill Socket. 

We illustrate herewith an improvement in 
the drill socket, made by the Cleveland 
Twist Drill Co., of Cleveland, Ohio. which 
improvement consists in milling into the 
shank of the drill a groove, the bottom of 
which is an are of a circle, and the key is 


the same form This not only drives the 


have his product prove as valuable 


as possi 
ble to his customers. Coal miners are large 
consumers of coal In 1874 our collieries 
produced 1,315,355 tons of coal, and con 
sumed 152,661 tons, or 11$ per cent. of it 
for steam for the work, the largest item 
being the pumping. Coal miners used to 
think that coal cost nothing, and in a steam 


plant only the cost of the plant was con 


(a 











IMPROVED DRILL SUCKET. 


drill, but prevents its moving endwise either 
way within the socket. The engraving is 
made from a socket with drill inserted, and 
then a milling cutter sunk into it below the 
bottom of the groove and key 
a 
Chain-Pin Spinning Machine. 

We give herewith an illustration of one of 
the very many interesting machines which 
have been developed to meet the require 
ments of bicycle manufacturers. This ma 
chine is for spinning heads upon the pivot 
pins or rivets which join the links of the 
chains, and by its use 
upsetting by blows .is 
done away with, keep 
ing the covered por 
tions of the pin in . 
much better shape, y 
also doing away with 
the necessity for 
counter -sinking the 
blocks: which increases 
the life of the chain 
about 25 per cent 

The assembled chain 
is placed by the oper 
ator on the table of 
the machine, and 
passed between the 
spindles, where the 
links are gripped by a 
suitable chuck. 

The machine is auto 
matic in its operation, 
and after once being 
started, the chain is 
drawn through by 
sprockets, stopping 
and chucking each 
link, 
while the 


successively, 
spinning 
proc eeds. 

The spindles carry in their forward ends 
hardened steel disks, which are made in 
halves, and have their peripheries turned to 
conform to the desired shape of the rivet 
head. 

By means of cams and levers — these 
spindles are forced against the rivet ends 
gradually and with considerable pressure, at 
the same time being revolved at a bigh 
speed by belts from the countershaft above ; 
thus spinning up a well-formed, uniform 
head on both ends of the rivet at one opera 
tion, and doing the work at the rate of one 
to two feet of chain per minute, according 
to speed of machine, and ability of the 
operator. 

The Garvin Machine Co., of Laight and 
Canal streets, New York City, is the manu 
facturer. 

———_ +e —_—_— 
Cheap Fuel—lI.* 


SOME THOUGHTS UPON THE ECONOMICAL 

PRODUCTION OF STEAM, WITH SPECIAL 
REFERENCE TO THE USE OF CHEAP FUEL, 
BY A MINER OF COAL, 


A coal miner or a coal merchant, it would 
seem, should be the last to advocate economy 
of fuel. But the coal miner, like the manu 
facturer, finds it to his ultimate interest to 

*A paper read by Eckley B. Coxe, of Drifton, 
Pa., before the New England Cotton Manufactur- 
ers’ Association, at Providence, R. I., on April 24, 
1895. Condensed by and for the AMERICAN 
MACHINIST. 
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sidered. Some mines burn 25 per cent, of 
their production, so that economy of fuel is 
important even in coal mining and is the 
very corner-stone of success in most manu 
facturing businesses. To make steam re 
quires three things: Fuel, furnace, boiler 
To make cheap steam requires fuel, furnace 
boiler, brains 

Antaoracite coal contains from 75 to 90 
per cent. of fixed carbon, 2 to 14 of ash, 1 to 
2 of water, and 4 to & of volatile matter 
Bituminous coal contains practically the 
same, except that the proportion of volatile 


combustible is much greater. The average 


/ 


i) Gen 
i 


ati 


nit 
mr 


"a 


CHAIN-PIN SPINNING MACHINE 


composition of bituminous coal is 1 to 4 per 
cent. moisture, 4 to 12 ash, 15 to 85 volatile 
combustible, and 55 to 75 fixed carbon 
Anthracite does not cake, but remains as 
placed in the fire, each particle burning from 
the outside only. Bituminous coal agglom 
erates into a spongy mass, so that the fine 
coal does not run through the grate bars as 


anthracite does, often with great loss 


Carbon ip asb percent 






Showing percent of Fixed Carbon ut 
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First. Interest on cost, and depreciation of 
plant Second Repairs Third Cost of 
Fourth. Labor. Fifth 


ot ashes ind Sixth Cost of fuel in the 


water Getting rid 


boiler houst In the selection of the fuel 
several points are to be considered. First 
The transportation of the fuel. Second. 
Getting the fuel into the boiler house 
Third. Putting the coal into the furnace 
Fourth. Taking out the ash and the clink 


Fifth 
The analysis of the fuel will determine the 


ers, and Carrying away the ash 
number of heat units in each kind, and from 
it the approximate amount that will be lost 
in the stack and in the ash pit, and the 
relative value in heat units of each ton of 


coal The 


many heat units are 


practical question is not how 
in the pound of coal, 
but how many can be utilized. If one coal 
had 80 per cent. carbon, 15 ash and 5 water, 
and the other had 5 per cent, ash, and 15 
water, the number of heat units in each 
would be the same, or 11,720 British thermal 
the number 


units per pound; but in one cas 
available would be 10.600. and in the other 
10,488, assuming the waste products to 
escape at 500° F., for in one case .15 pound 
of water would have to be evaporated and 
carried off in the stack, while in the ‘other 
case it would be .05 pound, In taking out 
the ash and clinkers, and hauling away the 
ash this would be reversed. Water would 
be got rid of by evaporation, but the ,agh 
must be carted away The question of the 
amount of ashes to be carted away might 
make quite a difference in the choice of the 
coal In some cases ashes are of actual 
value for filling in, ete., but often in large 
cities the cost of takins them away may add 
seriously to the cost of running the plant. 
In one large establishment it was found 
cheaper in the end to pay a good deal more 
money fora coal low in ash for the double 
gain of an increased quantity of available 
combustible, and the greater saving in the 
While it is of the 


greatest importance to reduce the carbon 1n 


disposal of the ash. 


the ash to a proper minimum, it may be 
done by firing very slowly and gently, thus 
greatly reducing the efliciency of the boiler, 
which will not pay, or the carbon in the ash 
may be kept low by allowing an excess of 
air to enter the furnace, and the loss due to 
the increase of free oxygen, nitrogen, and 
steam in the stack may far overbalance the 
low percentage of ash. Analyses of ash 
show from 9 to 60 per cent; of carbon in it, 
and a greater range than this may be found. 
The relative loss through the carbon in the 
ash for different coals depends not only upon 
the percentage of carbon in the ash, but also 
upon the per cent. of ash in the fuel, and 
the more impure the coal the more impor 
tant it is to pay attention to the carbon in 
the ash. The carbometric chart, Fig. 1, 
shows for each per cent. of carbon in ash 
from 10 to 75, the per cent. of fixed carbon 
utilized when the ash varies from 9 to 18 
per cent. The curved lines of the diagram 
are for the different percentages of ash in 
the coal from 9 to 18 


find that if the carbon contained in the ash 


As an example, we 


This line of figures shows the percent of fixed carbon utilized 
3 5) Cy «© id ~” 5 0 Ss 














CARBOMETRIC CHART 


lized for various percents of Carbon in ash 


The higher the ash in coal the lower will be the percent of fixed varbon util 
ized, the pereent of carbon in the asb being the same 

The curved [ines on face of chart represent 9, 10---17 and 18 percent of ash 
{n the al fired 
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Either coal will clinker if the temperature 
will fuse the ash, and then a considerable 
amount of coal may be included in the ash 
Coals differ in this, and 
their values may be much affected by the 


unless prevented. 


facility in clinkering. 
In calculating the cost of a given quan 
tity of steam, it is necessary to consider: 


is 65 per cent., and the coal contains 18 per 
cent. of ash, we utilize 56 per cent. of the 
fixed carbon, while with only 9 per cent. of 
ash we utilize 80 per cent. of the carbon. 
When the percentage of carbon in the ash 
is low the difference is much less. In too 
many boiler tests the ashes are deducted 
from the fuel fired, and the difference is 
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called the 





combustible.” We really want 


to know the water evapor ited for the com 
bustible in the fuel, and it is of no advan 


tage to et & high e Vapor ition with a pound 


of combustible by throwing away a lot 
of good fuel in the ashes 

A given amount of tail First 
Carbon an i t! initing with 
the of r. furnish the heat 
Secor Ash t xygen, and water 
all CLeCSS Vors¢ Third Probably au 


little sulphur. This gives some heat, but 
has a bad effect upon any iron work it may 


come in contact with We must burn this 


coal with air containing the oxygen that is 
necessary for combustion, and nitrogen and 
water that do harm, in such a way as to get 
the greatest number of heat units in the 
gases passing through or under the boilers, 
and to possible 


evaporate the greatest 


amount of water. We must lose much of 
the heat in the 
Kirst 


ing into steam the water contained in the 


The unavoidable 


process 
losses are The heat lost by convert 
coal, in the air, and that formed by the 
hydrogen, and in heating this steam to the 
temperature of the escaping Luses, and 
The 


carbonic acid gas, the 


Secondly heat necessary to raise the 
nitrogen, and the 
sulphurous anhydride to the stack tempera 
ture.. With perfect combustion there will 


be some excess of oxygen to be heated 
Some heat is lost in the ashes, and the un 
consumed carbon in them is a loss not en 
tirely avoidable. Heat is lost by radiation 
from the furnace and boilers, this loss being 
reduced but not eliminated by careful con 
struction, and coating with non-conducting 
material. 

The 
First. 


more or less avoidable losses are: 
Incomplete combustion, so that too 
large a proportion of carbon may remain in 
the ash, some of the carbon may form car 
bonic oxide instead of carbonic acid, thus 
losing 69.62 per cent. of its heat units, and 
some hydrogen and marsh gas may puss out 
of the stack, and their heat units be lost 


Theo 


needed to 


Second Loss from excess of air 
retically, 11.5 pounds of air are 
burn 1 pound of carbon, but practically, 
more than that must be used, because every 
particle of oxygen cannot reach its portion 
of the fuel at the right time. Generally the 
excess of air furnished is much greater than 
The 
with it 


it should be, entailing a heavy loss 


unused oxygen and the nitrogen 


must be heated to the stack temperature, 
and some moisture also be converted to 
steam and heated. As vapor carried into 


the fire causes loss, wetting the coal or using 
a steam blast must be wasteful. 


Third. ‘Too high a stack temperdature. 
Fourth. Taking out the ashes too hot 
Fifth. Loss by radiation. The outside 


of the plant, back of the point where the 
gases cease to give up their heat, should be 
aus cool as possible, either by thickening the 
walls, or by covering everything exposed 
with non-conducting material. 

(Here follow several elaborate and valuable 
tables which our space will not allow us to 
reproduce.) 

These tables show, first, how the economy 
in using cheap fuel decreases as the cost of 
transportation increases, and the more costly 
the fuel the more attention should be given 
to the avoidable causes of loss. Using buck- 


wheat coal at the mills or fac:ory, with 
double the necessary air and with the stack 
at 800 degrees, instead of the proper quantity 
of air, and the stack at 400 degrees, the loss 
is $0.5389 per ton, while with pea coal the 
At the mines by burning the 


buckwheat coal under the same conditions 


loss is $0.753. 


the loss would be only $0.1075, while with 
pea coal the loss would be 80.2825. 

that the 
This is seldom the 


Thus far it has been assumed 
combustion is complete. 
case, particularly where a steam jet is used, 
in which case 6 to 14 per cent. of carbonic 
oxide, and from 2 to 6 per cent. of hydrogen 
are often found in the stack gases, the 
hydrogen being a total loss, and 69.62 per 
cent. of the heat units in the carbon which 
is burnt to carbonic oxide. The oxide is 
always formed unless the bed of coal in the 
furnace is thin; the air on reaching the 


lower surface of the bed of incandescent fuel 
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converts the carbon into carbonic acid, part 
of which, in passing through the incandes 
cent carbon, is converted into carbonic oxide 
the latter to a greater or less extent, burn in 
the furnace, uniting with the free oxygen in 
the gases that 


have traversed the bed of 


fuel. Carbonic oxide will unite with the 
oxygen only when the temperature is high 
1.150 degrees to 1.500 degrees—so that if the 
causes go through the furnace too fast, and 
reach the cooler parts of the boiler before all 
the carbonic oxide is burned, it will not be 
burned at all 

Hydrogen is not often found in quantity 
in the stack gases unless steam is used for 
blast, so the analysis of the gases is especially 
There 
flow of the 
products of combustion under or 


important when the steam jet is used 
is a proper velocity for the 
through 
there is a loss of 


the boiler, below which 


efficiency or in the water evaporated per 


foot of heating surface, and above which 


the percentage of unconsumed carbonic 
oxide, and possibly of hydrogen, is so great 
as to diminish the evaporation per pound of 
fuel 

Analyses of the coal, of the gas, and of 
the ash, are comparatively inexpensive. 
They not only tell us what results we are 
getting, and at what cost, but in most cases 
they tell us why it costs what it does. A 
good engineer knows ‘‘ how to do what is 
required, what it should cost, and why each 
item of the cost cannot be eliminated.” 

There are three Ways in general use for 


obtaining furnace draught—the chimney, 


the fan and the steam jet. The chimney 
carries off the deleterious gases where they 
will not make trouble, it costs little to main 
tain, and the variations of temperature, ete 

can be compensated for by the damper. It 
engine where 


saved A 


for burning the smallest 


is a very uneconomical heat 
the heat 


draught 


used can be sufficient 
sizes of 
anthracite coal cannot be obtained by it. 
The steam jet costs little to put in or to 
deal of 


it introduces a large amount 


keep it in repair. It takes a great 
steam to run it ; 
of steam or water, into the fire, which all 
has to be heated and carried up the chimney, 
and what condenses and falls into the ash pit 
has to be re-evaporated. A greater disad 
that, 


managed, there is a large development of 


vantage with it is unless carefully 


carbonic oxide, hydrogen and marsh gas 
which usually carry off a great deal of heat 
in the stack. The fan is more expensive, 
costs more to keep in order, but is 
heat 
cerned, and with it at all times it is possible 


more 
economical, so far as units are con 
to get the exact blast necessary for the best 
results, 

Coal should be kept as dry as possible, and 
not exposed to the air, if it can be conven 
iently avoided. If exposed to the air and 
wet it should be got into the boiler house 
and dried as much as possible before using 
The 
be carefully protected 
The 


should be as warm as possible without dis 


Handle carefully to avoid breakage. 
boiler plant should 
from water, snow or ice. boiler house 
comfort, not by heating but by good con 
struction. Water, moisture or steam should 


not be allowed to get into the coal, even 


under a patent. The temperature of the 


stack gases should be kept low. by having 
the boiler and feed-water heater abstract as 
much of the heat as possible. The heating 
surfaces must be kept clean, particularly if 
forced draught and small coal is used, as 
then more dust will be 
that 
rapidly. 

While it is evident that the lower the 
temperature of the stack gases the greater 


deposited, and from 


cause the efficiency will decrease 


will be the amount of water evaporated per 
pound of fuel, we may not know the best 
method of reducing their temperature. The 
hot gases come first in contact with the 
boiler, and enter the stack after leaving the 
boiler. Their temperature must be higher 
the higher the 


pressure of steam carried the higher also will 


than that of the water, and 


be the temperature of the stack gases. If 
we reduce their temperature to a minimum 
some of the heating surface near the stack 
will evaporate little 
plants the gases after leaving the boiler are 


water. In modern 
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used to heat the feed water, which being at 
a lower temperature is able to absorb heat 
from them when the hot water in the boiler 


could not. A still further economy is ideally 


possible by using some of the remaining heat 


of the gases to warm the air taken into the 
ash pit 

I would have the highest possible tempera 
ture of combustion in the furnace, protect 
ing boiler and furnace from direct radiation 
as much as possible, and would allow the 
from the boiler at the 


frases to escape 


consistent with an 
their 


by the feed water. If I were feeding 


highest temperature 


economical absorption of remaining 
heat 
100 pounds of water a minute, | would try 
to raise the temperature of the gases leaving 
the boiler until the thermal units in them 


were about what could be used in heating 
the feed water to the temperature at which 
it could be placed in the boiler without 


allowing the temperature of the gases leay 


ing the heater or economizer to be much 
above where they could do useful work. 
The higher the temperature of the gases 


leaving the boiler the greater will be the 
evaporation for the’ given heating surface, 
and also the higher will be the temperature 
of the feed 
greater the evaporation for the cost of boiler. 
The feed 


heater in the reverse direction 


water, and consequently the 


water should pass through the 
to the gases, 
the hottest gases meeting the hottest water 
and, as they cool, still being able to heat the 
cooler water After leaving the feed-water 
heater the gases might pass around outside 
or through metal pipes and the air for the 
furnaces through or around the pipes, and 
much of the heat of the gases might still be 
The 


objection to the latter arrangement would 


abstracted and returned to the’ boiler. 


be its cost, and that it would kill the 


chimney draught so that a fan would be 
necessary. 


The 


furnace should be as high and even as possi- 


temperature of combustion in the 


ble to secure the highest efficiency. Our 
vrandmothers always put the kettle on the 
hottest part of the fire when they wanted to 
boil the most water. In managing the fire, 
we should have an excess of air, but it 
should be as small as possible consistent 
with thoroughly burning the carbonic oxide, 
hydrogen and marsh gas; for if you have 
3 per cent, of free oxygen, and with it 80 
per cent. of nitrogen, and your stack tem 
perature is 500 degrees, the heat lost is 12.27 
per cent., but if you have 1 per cent. of 
oxide in the stack gases at 500 
The 


should be is cool as 


carbonic 
degrees, the heat lost is 16.12 per cent. 
taken out 


ashes when 


possible, and should contain a minimum of 
carbon 

We should be uniformly economical. It 
is natural to be economical, or even par 
simonious in certain things, and to neglect 
others equally important. One man will be 
careful to keep the temperature of his stack 
low, and pay no attention to the composition 
of the Another will be 


careful of the composition of his ashes, and 


escaping gases. 
put water on his coal, or allow nature to do 
it for him. 

The second part of the paper embraces a 
description of the author’s furnace for burn 
ing the smaller sizes of anthracite coal. 


>_>: 


LETTERS FROM PRACTICAL MEN. 


English vs. American Lathes, 
Editor American Machinist : 

Perhaps a few English ideas on the 
‘English vs. American” lathe question may 
not be out of place. I have had good 
opportunities of comparing the performances 
of both kinds in the where I am 
employed, and I am an admirer of both, and 


without 


works 
would not be either of them. | 
English 7x14 
next to an American 


working 
both of 
each of them will doa 


have an swing, 


j-inch, good 
average make, and 
job well and quickly, but I can put work in 
the English one which I would not care to 
put in the American one, such as jobs with 
projecting lugs, which would soon knock the 
Also the 


gap in the English one enables many jobs 


American slide rest to pieces 


to be done in it which could not be done in 
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the other one, such as W heels, levers 


work fixed on angle brackets, et 
perhaps only want boring and turni: 
the bosses, but are too large to be done 
the ordinary hight of centers. The A 
‘an lathe is handier in the apron, h 
spindle, and for light and medium wor 
tool post is very convenient, but the 
of the loose head stock prevents the best 
being made (in my opinion) of the slid 
The 


enables any man to put screw-cutting \ 


index plate on the American 


on which come within the ordinary rai 


threads, but practically all turners in E ’ 
shops are expected to be able to find w g 
for any pitch which can be required 


therefore no index is put on most E 
The 


four studs on 


lathes. usual English slide resi g 


top, which allows gi 
varicty in the shape of tools and cutt: 
be held stiffly, than the 
tool holder Also, the top of carria 


most cases has slots in for holding 


American s 


work stationary while boring. Als 
usual pitch of guide screw is two per 
which allows a greater range of threa 

be cut with the ordinary wheels sup; 

which run from 20 to 120 teeth by fives At 
two per inch the nut can be dropped in r 
at any point in the case of a greater numer 
of pitches than the 


inch, and the reversing motion for s 


American 5 or 6 per 
cutting is not much used (in many crises 
where two pairs of fast and loose pulley 
provided on countershaft, they are uss 

get a different speed of the lathe in the 
direction). The American fast head sto 
praised by all English engineers I have con, 
across, also the 3-jaw steady rest, 
opinions vary as to vee or flat lathe | 
The 


instance, but gradually got to flat beds 


English used vee beds in the 


I notice that some well-known American 
makers now use the flat bed for he 
lathes. The fact is that the 


American 


English «re 


using any method which t! 
think handier than their own, and stic! 
like leeches to the points they think superior 
in their own practice. Some English makers 
make both English and American type tools 
to suit their customers. I havea lathe, built 


in Manchester, which has American t 
bed (rather heavier than usual, but still 
clumsy), hollow spindle, English loose head 
stock, English slide rest (also six tool tur: 
which will fit on carriage in place of ordinary 
slide rest, when a quantity of similar work 
i done), American 


is to be type apr 


steady rest and fast head stock, but Eng! 
system of screw-cutting wheels to cut threads 
from, say, one thread in 6 inches to 100 
There is also a set of 
under the fast head 
stock which enables us to cut any gas thr 


threads per inch, 
differential gearing 
at once without changing any wheels. T! 


is so arranged, however, that it does not 
interfere with the ordinary method of chan 

gearing, as the same gas threads could ly 
cut in the ordinary manner, if any accident 
occurred to the differential 


been 


arrangement 
Ameri 

tools by a few makers, who, while profes 
edly 


tools. 


Some injury has done to 


booming” American methods and 


have managed to make a moner: 
tool, which combines the dis advantages 
both systems. Like the American syster 
the English system is the outcome of it 
notwithstandi: 


criticisms, it produces, | think, as good and 


special conditions and 
as safe a return (or better) on the capil 
involved in it as any other system. W: 
English suffer somewhat in the estimati: 
of outsiders, because the firms who are mos 
specialized in their tools and methods ha\ 
been chary in giving any information abo 
them, though there is now a tendency 

the opposite direction. I think we have 

advantage in respect to experience, as v 
get both English and American tools to work 
with, whereas our tools and machinery fro! 
England have to pay such a heavy duty tha 
it is a wonder how any of them get int 
America. Certain lines, however (especial! 
cotton machinery), get in in good quantities 
so the English lathes and methods which 
produce them must not be far behind th: 
American, when the goods can get in it 
Though upholding many 


spite of the duty. 
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of our English ideas, I again express my 


esteem for many American articles (espe 


; y the AMERICAN MACHINIST, which is 
\ well known here); and, if possible, I 
W later on send views of some English 


conditions 
under which they work I might add that 
workmen handl 


and descriptions of the 


either the English or 
\{merican type lathe with equal facility 
JAMES Vost 

jolton, near Manchester, England. 


A Criticism of a Criticism, 


> 


tor American Machinist : 
our criticism of my book, ‘‘ Theoretic 
Practical 


al 


Refrigeration,” in 


Ammonia 


your issue of 2d inst., is in my opinion some 


what unfair and misleading, and [ trust you 
will be good enough to insert the following 


comments in your next issue 

In the first place, you say ‘A work of 
this sort should open with a clear description 
of the cycle of operation of each type of ma 
chine, tracing the action of the substances 
employed throughout their course.’ 


| 


[In answer to that statement, I will say 
that the cycle of operation of freezing by 
ammonia is explicitly described on pages 27 
to 30, both inclusive ; and as this description 
of the principle of refrigeration is exactly 
the same for every type of ammonia ma- 
chine, notwithstanding differences of con 
struction, there is no need for me to refer to 
different types of machines in order to ac 
complish my aim, which is to explain the 
principle of the working of ammonia freezing 
machines in general and not in special 

160 de 


grees is nearer the truth for absolute zero 


In regard to your statement that 


than in mind that 


in dealing with figures of this sort scientists 


158.4, it must be borne 


if one 
truth 


are constantly correcting them, and 


were to wait until the absolute was 


irrived at, tables involving an immense 
amount of time and labor would never be 
computed, When the tables were started, 


158.5 were the generally accepted figures 
for absolute zero, and the results of the com 
putations with the use of those figures are 
sufficiently truth 
practical purposes. 


near the for everyday 


You will pardon me, I hope, if I say that 
it would be better had you stricken out your 
criticism to the effect that 
as ‘the necessity of a 


‘statements, such 
gas absorbing heat 
when expanding,’ ete., should be stricken 


out.” Of course, numberless people are 


iware that it is necessary that a gas absorb 
heat 


this book, like most others of its kind, was 


in order to effect its expansion ; but 


intended for the use of those who want to 
know, or for those who should, but do not 
that 
Invyp I, Repwoop 


know, and therefore adverse criticism 
is uncalled for. 

Brookly n, . ee 

Fast Lathe Work. 
Editor American Machinist : 

I have been much interested in the article 
m ‘Fast Lathe Work,” by Mr. Chick, in 
vourissue of April 25th, and, being engaged 
in a business requiring the production of a 
large number of cone pulleys, I should be 
vlad if Mr. Chick would kindly furnish the 
following further details respecting the cone 
pulley job 

1. Size of lathe used. 

2. Cutting speed and rate of feed 

3. How many cuts ” 

4. Have the pulleys a curved or a double 
taper crowning, and how is the crowning 
effected ? 

5. Is the time given exclusive of finishing; 
ind, if so, how long does the subsequent 
finishing take, and how is it done ” 

6. What is the money value of 35 minutes 
f the class of labor referred to ? 

Perhaps Mr. Chick may consider 1 am 
troubling him too much, but | believe that 
further particulars of such a remarkable job 
will be of interest to many of your readers as 
well as to myself. 

ENGuisn Toon BUILDER 


Sending Catalogs to Schools. 
Editor American Machinist : 
I have often wondered if 
realize the importance of sending catalogs to 


manutacturers 


AMERICAN MACHINIST 


technical schools. It has been my expe ri 


ence that the modern trade catalog is a great 


help in teaching mechanical drawing and 


machine design. In ourelementary mechan 


ical drawing I find that many of the cuts in 


a catalog may be advantageously used for 


copies. The student is thus made familiar 


with some of the best drawing practice, be 


sides becoming acquainted with the names 


of prominent manufacturers 


To the instructor in machine design cata 


logs will offer unlimited suggestions for the 


design of machines or parts of machines 
and tothe student who designs a machine it 
is interesting and instructive to compare his 
machines that have stood 
When they are re 
vlad to 


would be glad 


design with those 
the test of actual use 
quested 


most mManutacturers seem 


send catalogs. but I. for one 


to receive them without being compelled 


each time to ask for them They are un 


doubtedly valuable vd jun ts to the work in 


drawing, and, of course, in ordering new 


machinery or supplies it is convenient to 
find what is wanted without the delay of 
writing for catalogs 
C. R. Rieu arps 
University of Nebraska, Lincoln 
4 New Crank Pin Without Loss of 
Time, 

Editor American Machinist : 

I have perused Mr. Chas. A. Hague’s ar 
New Crank Pin 


boring the crank for 


‘Putting ina 

Ido just like he did 
the pin, but instead of making it conical I 
After 
this has been done the pin, entirely finished, 


ticle on 


um satisfied to bore it cylindrical 


cylindrical, is placed in the crank, the same 
having first been heated 

Wetake a difference of diameter between 
pin and eve of one 


millimeter per meter 


diameter | which is, of course, one-thousandth 
Kp. | 


this corresponds to our 


of any diameter 
As you will see 
usual practice, save that in the works pins 
are pressed on, and in case of repair we have 
to open the eye by heating the crank in or 


der to introduce the pin. There is nothing 


Cole 





so difficult as to make a conical eye or hole, 
while nothing is more easy than to make it 
cylindrical. That is the reason why in all 
our engines you could not discover one piece 
conically assembled; 


everything is cylin 


drical or spherical, shapes that-are easy to 
make and to measure 


When we 


crank (which has only occurred twice out of 800 


have to take a pin out of a 
engines supplied) we heat the crank, turning 
it upwards and placing an iron sheet around 
it. (See sketch.) We make a fire with coke 


and when red hot—a dark red—we take away 


the sheet and, turning the engine a half rev 
olution, dip the crank head in a little cistern 
filled with water, and the pin comes out of 
the cooled crank of itself, and then we put 
anew pin in by heating the crank as above 
described. 

Anent the erection of our engines, we sim 
the frame or bed, 


ply pour cement under 


sume as ‘‘Superannuated,” but we have our 
cement prepared very liquid in order that it 
may run and fill all the spaces. Therefore 
we place on the foundations, at 4 or 5 centi 
meters distance, Say 2 inches, a little em 
bankment of clay so as to form = a reservoir 
or tank for the liquid cement to fill well all 
the places. A. 


Brussels, Belgium. 


S0LLINCKX 


| We print the above with great pleasure, 
at the same time confessing to some curi 


osity as to how the method described of re 


moving crank pins that have been shrunk 
in may strike our readers. The remark about 
spherical shapes may also have something in 
it for us Ep. | 


Utility of Hot Blast for Cupolas A 
Correction, 
Editor Ame) 


The writer 


ican Machinist 
would be pl ised to learn 


through the columns of the AMERICAN Ma 


CHINIST of any advantage or objections that 


have been found by any that have an oppor 


tunity to use hot blast for 


cupolas in re 


melting iron, and also, would be pleased to 


have sketches 


presented to illustrate the 


plans used for heating the air or carrying 


hot blast to ¢ upolas 


In my article, published in issue of April 
25th, on page 330, 1 tind one error which | 
would be pleased to 


have you publish a 


correction of. This is found in the last two 
lines of the second column. and which vow 
Hard 
low silicon and low sulphur, is generally 
It should read 


reads, ind white iron, which means 


Hard and white iron, which 
high 


error is. as you will per 


means low. silicon and sulphur, is 


generally.” The 


ceive, in saying ‘low sulphur when it 
should have read high sulphur 
Thos. D. Wes 


An Explosion Preventer. 
Editor American Machinist : 
For the past few months there has been 
considerable talk in’ the 


State 


newspapers of our 


regarding a so-called discovery by an 





Qe if 


AOT 


before He whether he is to 
stand by and 
Probably not 


Immediately 


doe S not state 


regulate the explosion or not 


ifter this public ition ap 


peare da numbe r of articles by various steam 


engineers stating the impossibility of such a 
thing ind showin the absurdity of the 
whole affair In the face of it all, he states 
that he will do what he agrees to do, and is 
Willing to wager a considerable amount that 
he will sueceed His offer has been ac 


cepted by one of the engineers at Fargo, 
whois anxious to have his boiler exploded 


under the conditions named, and is now 
Waiting the appearance of the inventor and 
his machine 

‘In his own country,” the inventor has 
the reputation as being a genius 


ceded to be i 


ind is con 


man of sound brain. who is 


an experimenter and a worker in engineer 


ing problems of no mean ability His friends 
! 


Claim that his experiments are sufticient to 


carry out his statement, and are confident 


that he has which will 


made a discovery 

account for many of those mysterious boiler 

Will the editor 

ment * kK 
Fargo, N. D 


| We will watch anxiously for the result of 


explosions please com 


SPENCER, 


the proposed CX riments at Fargo In the 


meantime, for the lack of sufficient evidence 


to the contrary, we must hold on to our 


belief in some of the ipparently established 


facts regarding boiler ¢ xplosions, such as 
that the boiler explodes because it is not 
strong enough to stand the pressure ; that 
the pressure is tracenble back to the heat 

applied to the water; and, that 


the temperature of the water may 
be depended upon to be constant 
for the given pressure, and rice 
versa. There are many things that 
we donot know about boilers. and 
the inventor” knows more about 





it than the rest of us, we will be as 
glad to learn of him as of anybody 
world It would seem that 


C<ameuemmenen. seeemeeeemmemenemen| in the 
he should be able to make his state 








ments more detinite as to the actual 
temperatures and pressures at which 


the phenomena occur as he states 











INSIDE Mu 


eX-railroad engineer lt is said that this 


man has invented an indicator, by the use 
of which boiler explosions may be entirely 
prevented 

In brief, the indicator is a sort of pyrom 


eter extending inside the boiler, and con 
necting with the 


hand 


perature due to the varying 


steam gauge, where an 


extra acts as a register of the tem 
pressures, and 
indicating the 
The 


plosions are 


approa h of 
that 


what he 


aun explosion. 


many boiler ex 


inventor claims 


due to calls super 


heated water ; that where superheated water 


occurs there will be, without any warning 


whatever (except by his indicator), a very 


sudden and enormous rise in pressure suthi 


cient to rupture the boiler Just before 


this point is reached his indicator sounds an 


alarm, which wives the 


attendant time to pre 


vent an explosion 


In an article written 


by the inventor in a local 


pape Z. he offers, i nN 


proof of the excellence l 


of his indicator, to attach 


it to any boiler, and 


show the danger point by the indicator 


alarm, after which, if the pressure were 


maintained, an explosion would follow, 
although there is to be no apparent rise in 
the gauge pressure, and at no time is there 
three inches of water over 


to be less than 


the crown sheet, and the gauge pressure 


shall not be at any time more than a hun 
dred pounds. This condition is to be main 
tained until the superheated condition of the 
water causes the instantaneous rise in press 
He further 


offers to again raise the temperature and 


ure which causes the explosion. 


cause the alarm to sound, but this time, the 
preventives not being applied, to explode 


the boiler, all the conditions to be exactly as 


ROMETER 


and the amount of superheating that it is 
possible to give to water in free communi 
cation with a sufficient steam space. We 
do hope that nobody will be hurt.—Ep. ] 
tee 
Inside Micrometer—Starting Holes, 
We present herewith engravings of some 
of the latest developments in the tools manu 
factured by J.T. Slocomb & Co., of Provi 
dence, R. | 
The first of these represents the plainest 
and simplest form of the inside micrometer 
caliper, @. e., without depth gauge or gradu 
ated bars; the bars shown being plain, and dif 
fering from each other in length by one inch 
sJelow this we show an extension for this 
caliper. This extension consists of a piece 
of brass tube with steel screw tips, as shown, 
and is adapted to screw to the end of 
micrometer thimble in the place of the 
regular short tip screw 





Dri 


STARTING 


The extension greatly increases the range 
of tool, making it adapted for the largest 
measurements, and is, of course, inexpensive. 

The third engraving illustrates a use for 
their center drills and countersinks, which 
has been a development in their own shop 
practice, and may be usefully suggestive to 
others. It is found that such drills used on 
inclined surfaces work very well in starting 
the drilling just where it is wanted, the 
operation being obvious. It is also found 
that they work well in starting holes on flat 
surfaces which have been laid off by meas 
urement and center punch, a small drill 
being used ground to the same angle as the 
punch. Mr. Slocomb writes us that he finds 


it easy to get holes to position within .003 
inch by this means, and that the method is 
much preferable in every way to the usual 
one of drawing by chisel, 
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English ys. Amerlean Lathes. 


It is an excellent thing to form the habit 
of hearing both sides before deciding ques 
tions that are of such a nature as to make it 
possible for them to have two sides It is 
also well to remember that nearly all ques 
tions, excepting those of morals, have two 
sides 

The question of the relative merits of 
American and English, or other lathes, is not 
«i moral question nor a question of patriot 
ism It is purely a mechanical, or, as some 
would perhaps prefer to put it, an engineer 
ing question, and we should be sure not to 
forget that the man who differs from us on 
such a question and honestly tells us so, and 
vives the reason, may be doing us a much 
vreater service than he who pats us on the 
back and tells us we are undoubtedly the 
smartest people in the world, that nobody 
else knows much of anything, anyway, and 
that our lathes are really the only lathes 
worth using 

As we have stated in a former issue, we 
think we have good reason for believing 
that so far asthe English and the American 
lathe can be compared at all, the latter is 
superior; and we are, of course, glad that 
we are able to honestly think so, but st the 
same time we are very much interestea in 
the views of others on the subject, and are 
especially interested in the views of our 
English correspondents who have had—what 
few American mechanics have—experience 
with both machines. Two weeks ago we 
published a very interesting letter from an 
English machine shop superintendent, in 
which he gave his opinion, based upon the 
use of about an equal number of lathes of 
both kinds in the same shop, and he gave 
his opinion of details of each machine 
some of the features of ours being superior 
This week we 


and some inferior. publish 


a communication from Mr. Vose, an Eng 
lishman of experience, who frankly avows 
himself an admirer of both machines and 
says he would not dispense with either of 
them in his shop. His letter contains many 
interesting points. 

Professor 


We happen to know that 


Sweet's opinion is much the same; he does 
not, as some have assumed, think that the 
American lathe is, considered as a whole, in 
ferior to the English lathe, but does think 
that certain features of the English lathe, 
considered by themselves, are superior to 
similar features in our practice—at least for 
many purposes, and,in our opinion, whether 
he is right in this or not, he has done no 
more creditable thing than by his honest ex 
pression of opinion, calling out these letters 
from English users of both American and 
English lathes. 

We know that he has been severely criti- 
cised in some quarters for the expression 
of his views, and that we have been criti- 
cised for publishing them; but we feel 
confident that the net result of the discus- 
sion will be good, and that few if any men 
in America have a better right to hold and 
to express opinions regarding machine de- 
sign than has Professor Sweet, who has done 
so much work thatis valuable and educational 
in machine design. 

It is perhaps proper for us to add that we 
expect soon to publish engravings and de 
scription of an English lathe, which will en 
able our readers to make comparisons. 

————__+->>e—___——_. 
Different Ways of Doing Things. 

Last week we published an article giving a 
graphic method of finding square roots, 
squares and reciprocals. It may be of inter- 
est especially to our younger and, it is to be 
supposed, more studious readers as suggest- 
ing a different way of doing some things, 
although we cannot think that the method 
described can have more than a limited 

The writer says that 
the square root of *‘ any small number, whole 
or fractional, may be found with sufticient 
accuracy, etc.” 


range of applicability. 


The range of small num 
bers, to our thinking, should be, say, from 
one to two, and we should not be too exact 
ing as to the accuracy attained. The deter- 
mining of the length of a line ‘‘ to two or three 
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places of decimals,” when one end of the 
line is at its intersection with another line 
at a very acute angle, requires either phe 
nomenal skill, or faith or credulity, or a 
happy combination of them all. 

We do however, believe in knowing more 
than one way of doing a thing, because there 
is no such thing as an absolutely right way 
of doing anything, but only a best way as 
far aswe know at the time, and in choosing 
among different ways it will often save us 
time if we know tirst of all what to reject. 
A familiarity with and a facility in the use 
of graphic methods is very desirable, and 
we would be the last to deprecate their em 
ployment, as it often happens that they are 
both quicker and more accurate than any 
other. Only the other day in running over 
a column of variable values in a table it oc 
curred to us that there were errors at one or 
two points. We picked up a sheet of sec 
tion paper and selecting a base line laid 
off the successive perpendiculars to scale and 
corresponding to the values given in the 
table 
showed the two points where the table was 


A glance at the curvethus delineated 


in error and enabled us to put it right. 

There is no greater difference among men, 
perhaps, than in the range of their methods, 
nd, of course, the progressive and pre 
sumably successful man, is the one who 
knows two or three ways of doing a thing, 
and can take advantage of either to suit the 
different circumstances, rather than the man 
who knows only one way, even if that is the 
right way 

At one time a certain young machinist 
was standing at a lathe two hours a day with 
Alick as a near neighbor on one side, and 
Bill just as near on the other. Whenever a 
new jobcame along to the young machinist, 
Alick was always quick to volunteer all 
the particulars about the right way to do it, 
and the way that he always did it. But it 
happened that Bill was more often consulted 
and it was noticed that he was never so 
ready to lay down the details with such 
precision. Bill often could not remember 
the way that he did a certain job the last 
time, and he probably would not do it in 
Alick and Bill 
were both of them very good lathemen, and 
Alick 
while Bill had an 


the same way next time. 


the last time they were heard from, 
was still at the lathe, 


extensive shop of his own. 





> 
A Job that Should Be Pushed. 





An important addition to the defenses of 
New York Harbor will be the erection of an 
up-to-date fortification upon Romer Shoal, 
which lies between Sandy Hook and Coney 
Island. The proposed work will consist of 
a series of heavily and completely armored 
turrets (probably four) mounting two guns 
each. The armor, of course, may be as 
heavy as may be necessary to render the 
turrets invulnerable, and the guns may be 
heavy enough to throw projectiles capable 
of piercing any armor afloat. The designers 
could not escape some embarrassment in de- 
termining the details. ‘*The thickness of 
the armor plate will be determined by the 
relative status of armor and gun at the time 
when the forts are ready for their steel pro 
tection, and—to a certain extent—the caliber 
and length of gun will also be dependent 
which means that 
the work should be rushed to completion as 


upon that relative status,” 


rapidly as possible to avoid the necessity of 
immediate reconstruction. 
erinsenie canada: niacin 
It seems that a new way has been found 
by which a corporation can escape liability. 
An explosion occurred at the works of the 
New 


several employes were injured very severely. 


York Oxygen Company, by which 


Suits were brought for damages, but before 
they were concluded the officers of the 
company asked that it be dissolved, which 
it seems the court was obliged to allow in 
face of the fact that it was claimed that this 
petition for dissolution was made not by 
reason of any necessity growing out of the 
condition of the company’s affairs, but solely 
to escape liability in the suits. The judge 
in permitting dissolution said the situation 
was the result of a defect in the law of the 


May 23, 1895 


ought to be remedied, A 


i 


State, which 
scarcely any fair-minded person wi 
found to disagree with him, we think 
the crying need of reform in this m 
Individuals cannot escape responsibili 
any such way, and it is monstrous that 
porations should be allowed to do so 
-—- 


Eckley B. Coxe. 





By a sad coincidence we publish this 
the first half of Mr. Coxe’s 
“Cheap Fuel,” and the announcemer 
the untimely death of its author. 

Daniel Coxe came to America in 
He eloped with a Quaker heiress, Sarih 
Eckley, in 1707, and they were married i: 
woods, by firelight, by the chaplain of | 
New York and 


sey. Tench Coxe, grandson of the al 


paper 


Cornbury, Governor of 


statesman, financier and author, was | 
missioner of Revenue under George W 
ington. His son, Charles 8. Coxe, the f 
of Eckley B. Coxe, was Judge of the Dis 
Court of Philadelphia. 
rare indeed in this country, and a genea 

that can be traced with honor and prid 

far as it extends both upward and downward 


Such a genealogy jis 


is almost unique for any land. 

Eckley Brinton Coxe was born in P! 
delphia, June 4, 1839, and died at his ho 
Drifton, Pa., of 
1395. Mr. Coxe was graduated from 


pneumonia, on May 


University of Pennsylvania in 1858. 


studied for two years in the Paris Schoo 
Mines, a year in the Mining School of F 
burg, and spent two years in visiting 
mines of Great Britain and of Continental 


Europe. After his return to this country 
Mr. Coxe with his brothers began min 

anthracite coal upon lands inherited from 
his grandfather. This property is now said 
to be worth $10,000,000, and Mr. Coxe was 
the largest individual coal mine operator in 
the country. He was, of course, a lar 

employer of labor, and may be said to ha 

been almost an ideal one. For their « 

ployes the firm erected houses supplied with 
every sanitary comfort and convenienc: 
with an ample supply of garden ground to 
each. Gas, water from artesian wells, a 
large public hall,a reading room and library 
two or three places of worship, a cemeter) 
buildings for public schools, and, finally, a 
mining school for the scientific education of 
were among the free gifts 
of Mr. Coxe and his brothers. When tli 
1871 was ordered by the Mi: 


ers’ Association the generosity of Mr. Co 


boys desiring it, 
long strike of 


and his wife supported not only their ow: 


men and their families, but saved fro: 
starvation multitudes of other miners in thi 
Hazleton After that time th 


Drifton miners were not to be found taking 


region. 


part in strikes from whatever source inau 
urated. 

In 1872 Mr. Coxe published a trarslatio: 
of Weisbach’s ‘‘Mechanics of Engineering 


and Construction of Machines.” He was 
well known throughout the United State 
knowledg: 
Hle was a promineat member o! 


for his practical and_ scientific 
of mining. 
the American Institute of Mining Engineers 
and of the American Society of Coal Engi 
neers. He was a charter member of th 
American Society of Mechanical Engineers 
toward the promotion of its 
growth and prosperity, contributed to its 


did much 


transactions, was ready in all discussions, and 
honored itself 
upon him the honor never before accorded of 


the society by conferring 
a re-election to its presidency. Mr. Cox 
was president of the society during th 
Columbian Exposition and the World’s En 
gineering Congress, and was able to meet 
the most eminent engineers and scientists o! 
the world upon fully eqnal terms, and as 
the urbane and accomplished gentlema 
conferred dignity upon his office and honor 
upon the society. He was fully equipped 
at every point. At the Montreal meeting 
after a speechin English, he at once, upot 
made another speech il 
French, and we are assured that he could 
have done the same thing as easily in Ger 


the suggestion, 


man. Weremember how, when presiding a‘ 
the New York meeting, his eyes filled with 


tears and his voice choked with emotion as 






ho 
of 
res 
tiy 
wl 


fe 
ur 
ral 
be 
ste 
po 





895 


. PI 
sho 
ay 
ym 
—:? 
hoo I 
f F 
ing the 
‘inental 
OUD 
min 
d from 
yW Suld 
Xe Ws 
rator in 
lar 
0 ha 
eir em 
-d will 


nienc 
rund 


yells, a 
library 
metery 
nally, a 


ation of 


r. Co 

‘ir ow! 
1 fro 
} im the 
ne thi 
taking 
»inau 


rslation 
neerin¢ 
le was 
States 
wledge 
mber o! 
gineers 
il Engi 
of th 
rineers 
of its 
1 to its 
yns, and 
iferring 
rded of 
Coxe 
ing th 
ld’s En 
to meet 
itists o! 
and 
atlemar 
d honor 
juipped 
neeting 
e, upon 
eech il 
e could 
in Ger 
iding at 
led with 
otion as 





May 23, 1895 


he spoke of 
unable to maintain his financial standing in 
society, 


an aged member who had been 


and advocated special provision 
for such honored but unfortunate members, 
Of late years Mr. Coxe has been especially 
erested in the utilization of fine coal and 
coal dust that has heretofore been recklessly 

isted. The paper which we condense and 
produce is only a sample of his contribu 
ms upon the subject. 


it, after all, the 


If it should appear 
saving which his auto 
matic stoker accomplishes is principally in 
siving the waste fuel at the mines, when we 
remember that the mines themselves con 
sumeas high as 25 per cent. of their total 
output for their own power, the gift to the 
orld in the economy effected is an enor 
mous one. 
To us the 


most remarkable thing about 


Mr. Coxe was that notwithstanding his 
multifarious interests, and the range of his 
husiness engagements, his knowledge of and 
(tention to detail was phenomenally minute 
id exhaustive. This in his papers and ad 
carried to a length that 
them appear tedious to some 


resses Was often 
might make 
persons, but to him it was merely that he 
could not be satisfied except by thorough 
Mr. Coxe’s death 


in the fullness of his powers can only be re 


and conscientious work. 


garded by all who knew him with unmixed 
regret. 


Questions of general interest relating to subjects dis- 
cussea in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. We cannot undertake to answer questions in 
“next issue.’ This department is uoualy crowded, 
and questions must wait their turn to be answered. 


Neither can we undertake to solve mechanical or engi- 
neering problems, and send answers by mail. 




















(211) A. B., Jeffersonville, Ohio, asks : 
Can Sandow or any of the modern Hercules 
develop one horse-power at any instance by 
lifting or otherwise ? A.—We believe so. 


(212) H. P. T., —, asks: By what means 
is the exact amount of error in the diameter 
of acylinder ascertained to the thousandth 
part of an inch, as described in your issue of 
2d inst.? A.—It is usually done by some 
form of an inside mictometer caliper, such 
is have been at various times described in 
our columns, and are, by at least one firm, 
manufactured for the market. 


(218) J. C. T., writes: Can a pro 
peller which is a taper fit on a shaft, held in 
place by two keys set at 90 degrees from 
each other, be drawn off, the keys remaining 
fixed in the shaft? A.—We understand in 
this case that, as usual, the sides of the two 
keys are planes parallel to the axis of the 
shaft, then the sides of the keys will not in 
terfere with the removal of the wheel. The 
draft of the key will not interfere with the 
removal unless its taper is greater than one- 
half of the taper of the shaft, or unless the 
distance of the outer end of the key from the 
center of the shaft is greater than the dis 
tance of the inner end from the center. 


(214) R. B. L., Bridgeton, N. J., 
| have a series of gears working together. 
One has 133 teeth ; one, 255 teeth ; and one, 
327 teeth. I start the first gear (133 teeth) 
it 20 revolutions per minute, say, at 6 
o'clock in the morning. Please tell me of a 
method which will enable me to compute 
the time at which the wheels will be in the 
same position as when they started. A, 
Find the least common multiple of 133, 
255 and 327; this multiple is 3,696,735 
Divide this number by 1338, which gives us 
27795 for the number of revolutions 
which the wheel with 133 teeth will have 
to make to bring all the gears back into 
the original positions. This wheel makes 
20 revolutions per minute, hence it will have 


writes : 


27.795 “— 
to run ao > = 1,389.75 
p-| 


~ 


minutes, or 23 
whole series 
position. The 
least common mul 


hours 9% minutes to bring the 
of wheels into the original 
reason for dividing the 


tiple by the number of teeth in the small 
wheel is that its speed is given. 
(215) W. 8S. K., Detroit, Mich., writes: 


A tubular boiler 36 inches diameter and 12 
feet long generates steam at 10 pounds press- 
ure from feed water at 212° Fahr., and is 
rated at a certain horse power. What will 
be the horse-power of the same boiler if 
steam is generated under a pressure of 100 
pounds? I understand that it will require a 
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greater quantity of fuel at 100 
pressure than at 10 pounds pressure. What 
I want to know is the relative horse 
power of the same boiler working under 
different pressures. A.—If 
used under one condition of working than 
under another, there will be a difference in 
the quantity of water evaporated, 
quently before the horse power of the boiler 
can be determined, the quantity of water 
evaporated in a given time must be known. 
If the boiler is running at its full capacity, 
and generates steam under a pressure of 10 
pounds, and if at another time it generates 
steam under a pressure of 100 pounds, and 
is then also running at its full capacity, or, 
in other words, if the boiler evaporates the 
same quantity of water in the same time 
from the same feed-water temperature under 
all conditions, then the boiler will develop 
the same horse-power at all times. It does 
not necessarily follow that when steam is 
venerated under a pressure of 100 pounds 
more fuel will be required than when steam 
is generated under a pressure of 10 pounds. 


(216) F. L. A., Matawan, N. J., writes 
We have shut down two 90 horse-power 
boilers and would like to know of a good 
way to keep them from rusting. Shall I 
fill them with water ? Please inform me of 
wa good method to accomplish this. A 
When a boiler is to be taken out of service 
do not blow out the water by the pressure of 
the steam; the water must be allowed to re 
main in the boiler until it is cool, and then 
permitted to run out through the hand hole 
and blow-off cock; after this clean the boiler 
thoroughly. There are several ways of pre 
venting the boiler from rusting. One way 
is to refill the boiler gradually, after it has 
been cleaned, with warm water, care being 
taken that the boiler is also warm before re 
filling so as toavoid the danger of unequal 
expansion; if cold water is used a light fire 
should be kindled in the furnace after refill 
ing, soas to heat the water; when nearly full 
one or two gallons of crude oil should be 
put in the boiler, after which the water is 
permitted to run out slowly through the bot 
tom blow-off cock. The oil which floats on 
the top of the water will adhere to the inner 
surface of the boiler as the water level is 
lowered. When the boiler is empty close it 
uptight. Another way is to clean and dry 
the boiler thoroughly, and to protect it from 
moistures, a light fire of shavings should be 
kindled in the ash pit about once a week 
Some engineers fill the boiler quite full 
water and close up tight. 


(217) C. B. S., Hagerstown, Md., writes: 
What is meant by sub-press work, what 
is the difference between a sub-press and the 
ordinary power press ? A.—A sub-press is 
simply a small frame with a base plate and 
upright, the base plate adapted to hold a 
die, and the upright fitted with a plunger 
adapted to carry the punch. In this frame 
the die and punch are permanently adjusted 
in their proper relation to each other, and 
the plunger is then given its motion by the 
slide of the regular punch press, the sub 
press being placed upon the bolster of the 
punch press. When jobs are changed upon 
the machine the entire sub-press is removed 
without disturbing the adjustment of the 
die and punch, and the arrangement enables 
much finer and closer punching work to be 
done than is usually possible by the ordinary 
methods. In fact, practically all the finer 
class of punching is done by the use of a 
sub-press. You will find an article on sub 
press work by the late Ambrose Webster, in 
our issue of March 5, 1891. 2. Where can 
1 find matter pertaining to making and 
hardening punches and dies, also drop 
forging dies ? A.—You can find a good deal 
of information on these subjects in the back 
numbers of the AMERICAN MACHINIS' 
You will also find general directions for 
hardening and tempering in Appleton’s 
‘Encyclopedia of Applied Mechanics” ; also 
in some of the publications of the Crescent 
Steel Co., Pittsburgh, Pa., which we think 
will be sent upon application. 


pounds 


more coal is 


conse 


(218) L. L. G., Streator, IIl., 
notice in your answer to Question 162, in 
your issue of April I&8th, you state: ‘‘ The 
sine of an angle of 15 degrees is .2588. con 
sequently the line #G is (.2588 & radius of 
2 inches) = .5176 inch long.” This, no 
doubt, is a mistake, as it should have 


writes: I 


been 


the tangent of the angle of 15 degrees, which 
is .267949 &K 2 inches = .585898 inch ; this 
multiplied by the tangent of 524 degrees or 
1.3032254 = .698395, and by 2 = 1.39679 for 
the diameter of the ball. Ll was interested in 
this example, asthe day before I had occa 
sion to work out the same question and had 
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solved it in another way, which, although 
no easier, got rid of looking up one angle 
in connection with the computation, see a 
companying sketch. Let 7 radius of the 


journal 2 inches ; then 
(7 + x) sin. 15 ? 
resin. + 2 sin 2 
r sin Hi resin l sin 
r sin 
: 2 
l sin 
» ; 
2» sin 
diameter 
l sin 
2x2? x .VARSIO =o 3 
aitleide 1.39679 inches 
l 25SSR1O 
for the diameter of the ball A We thank 


our correspondent, and also F. C., Montreal, 
Canada, for calling our attention to the error 
We should have used the tangent instead of 
the sine of an angle of 15 degrees. which 
will give forthe diameter of the ball 1.396 
+ instead of 1.349 inches 


(219) C. A. W., St. Louis, Mo., writes 

I have a strip of a soft steel plate bent over 
double to a distance of 5 inches between the 
ends ; the strip is 1 inch wide and } inch 
thick. Il want to reduce the distance be 
tween the inner surfaces of the strip to three 
times the thickness of the strip. This closing 
down is to be done by a continuous pressure 
and not by a hammer blow. 1 wish to cal 
culate the force required for closing strips 
of this kind of various widths and thickness 
es ; please give a formula for computing the 
required force, A.—In this kind 
the metal is strained beyond the limit of 
elasticity, and therefore no formula can be 
given which will give satisfactory results in 
all cases without experimenting on strips of 
the particular kind of steel used. The fol 
lowing formula gives approximate results ; 


CUSCS ot 


w= | j 


in which W = the pressure in pounds, 8 
ultimate stress in pounds per square inch, > 
width of strip in inches, / thickness of 
strip, 2 = one-half the distance in inches be 
tween the inner surfaces of the metal. For 
the ultimate stress S we may take 100,000 
pounds, and if the strip is 1 inch wide and 4 
inch thick and closed to a distance of }-inch 


between the inner surface, then will / 8, 
b Linch, 2 fioch, and A } square 
inch ; substituting these values for the let 


ters in the given formula, we have 


00,000 ~ 
I 2,500 pounds 


W 


. 


for the required pressure. The correctness 
of this result depends much on the value of 
S, and for correct results this value should 
be determined by experiment. The above 
formula is used for all breadths and thick 
nesses of strips. 2. Will the pressure be di 
rectly proportional to the width of the strip ” 
A Yes. 8. Have the effects of tempera 
ture on iron been investigated ’ A.—To 
some extent. See ‘‘ Mechanics of Materials,” 
by Prof. M. Merriman. 


(220) Reader, Johnstown, N. Y., writes 
Please inform me what causes an engine to 
run unsteady; it seems to be at regular in 


tervals; will run very fast and then slack 
up a little. The engine can develop 14 
horse-power, steam-pipe inlet is 14 inches 


diameter, exhaust 2 inches diameter. The 
load at present is very light, not requiring 
more than 4 horse-power, but the load will 
be greater when all the tools are put in 
operation, Is the unsteadiness of running 
due to the light load, or is it due to the gov 
ernor ? A.—The cause may be due to some 
imperfect action of the governor; but since 
you do not state the kind of governor and 
connections used, we cannot positively say 
whether the cause is due to the action of the 
governor or not, With a light load the 
pressure of the exhaust steam may at times 
not be suflicient to keep the exhaust pipe 
clear of the water due to condensation, which 
will reduce the speed of the engine until the 
pressure of the exhaust is suflicient to clear 
the exhaust pipe, and when this is cleared the 
speed of the engine will increase, hence the 
cause of the unsteady running may be due 
to the presence of water in the exhaust 
pipe. 2. Is it proper to belt an engine from 
the tly-wheel or not? A. If the diameter of 
the fly wheel will give the desired speed to the 
machine ry which the engine is to drive, it is 
proper to belt the engine from the tly wheel, 
in fact, in many engines the driving pulley 
takes the place of the fly wheel, or, in other 
words, the fly-wheel rim is made wide 
enough for the width of the belt) so that the 
engine can be belted from the fly wheel. 5. 
Can you name a solution or bath into which 
to dip metals that have been brazed, which 
will remove the scale formed by the borax 
used in brazing, but will not injure either 
the steel or brass? A.—We donot know of 
such a solution and are inclined to think that 
a mechanical process such, for instance, as 
the use of wire brushes, will give the best 


results. 4. Do you knowof a solution to 
dip steel into to give it the proper temper 


AO9 


without drawing ? A.—There are those who 
claim that this can be done by using water 
if the hardening heat is properly graded, 


but we do not think the degree of skill re- 
quired for this method is generally avail 
able. Some method of drawing after hard 
ening is usually required 
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Efficiency of the Compound Locomotive 
iI. 


At the conclusion of Mr 
read before the monthly meeting of the 
A. S. M. E., an abstract of which we pub 
lished last week, the chairman, President 
Davis, called upon Mr. O. F. Nichols, chief 
engineer of the elevated roads of Brooklyn, 


Dean’s paper, 


where considerable experience has been 
gained with compound locomotives of the 
two-cylinder type. Speaking of the peculiar 
advantages of such locomotives for elevated 
road service, he said in part : 
They appeal to the elevated railway from 
the practical standpoint of a lesser amount 
of dust and ashes, smoke, steam, ete., emit 
ted, from the fact of using half the number 
of exhausts at considerably reduced press 
than one-half that 


of simple engines. The result is less trouble 


ures, certainly not more 


to people alongside of the road and less 


noise, in addition to the greater advantage of 
economy in fuel, which now has been thor 
oughly demonstrated in favor of the com 
pound engine. 

In 1890, I think, 
enty-five were changed from simple to com- 
These three had been wrecked, 
originally Rhode Island engines. 


three engines out of sev 


pound, 
They were 
They were rebuilt by that works then and 
made two-cylinder compound engines, and 
been in continuous ser- 
by side with 


those engines have 


vice ever since, running side 
simple engines of the same class and capacity. 
Che cylinders, which had been originally 


11 inches in diameter, were made on the 
high-pressure side, 114 inches in diameter, 
and the area of the low pressure was 2.4 
times the area of the high pressure. Those 


engines had no increase in boiler capacity, 
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no increase in iny of the parts, no material 
increase in the weights. The experience with 
these three engines was so satisfactory, for 
the reasons spoken of, that it led in 1892 to 
the construction of 19 other engines, all of 
them two-cylinder compounds, 16 of them 
built by the Rhode Island Works, and 3 
built by the Pittsburgh Locomotive Works 
the Rhode Island engines being the to 
matic engines that Mr. Dean has spoken of 


that is, changing from simple to compound 


and the Pittsburgh engines being of the non 
automatic type, requiring to be changed 
from simple to compound The old en 
gines weighed, say, 24 or 25 tons. The new 


engines weighed 28 to 29 tons 

Comparing the new compounds with the 
old simple engines, the compounds reached 
full speed quicker than the simple. Our 
anticipation had been, and it had been pre 
f the 


trouble with com 


dicted by opponents ¢ compound en 
gines, that there must be 
pounds in this respect, that they would start 


more slowly and that they would come to a 


stop more slowly than simple engines. We 
noticed that the simple engines slowed down 
in 18 seconds and the compounds in 21. That 


was due largely to the fact that the com 
pound engines were heavier than the simple 
engines were, and that they used the = air 
brakes only and had not the Westinghouse 
brake. I think it is entirely attributable to 
that—that the hesitate 
with a heavy train to slow down for fear of 
The 


was 


engineers would 
causing disturbance to the passengers 


time of this run, which was 4.22 miles 
22.8 minutes for the simple and 20.2 for the 
compound, or averaging 12.1 miles an hour 
including 11 or 12 stops for the simple en 
gine and 12$ for the compound, This speed 
When that 


was increased to six miles it was determined 


was afterwards increased run 
to speed the engines up more, and an aver 


age of 15 miles, including the stops, was 
maintained with the compound engines, and 


did 


maintain 


we never have a simple engine that 
that 15 


make the 19 stops in the 6-mile run, 


miles an hour and 
That 
I know that we 
the Rhode 
Batcheller, now deceased, 


would 


is partly due to the weight. 


are saving 20 per cent., and 


Mr 


who designed the engines, claimed and dem 


Island expert 


onstrated to his satisfaction, and I think to 
mine, that he was making a saving of nearly 
30 per cent. in fuel and in water, but I claim 
merely 20 per cent., and our average prac 
tice will show 20 per cent. saving, or it will 
show that those engines are annually saving 
20 per cent. of the cost of the engines in the 
of fuel that 


very important particularly on elevated serv 


use and water, and becomes 
ice where our fuel and water approximate 
to 25 per cent. of the total expenses of opera 
tion 

There was a great deal of criticism made 
as to these engines, and there was a time in 
1893 when | ama little afraid the four-cylin 
The 


en- 


der type was favored more than these. 
effect that 19 
gines were laid out of service upwards of 


was the whole of these 


six months. It was decided that they were 
not satisfactory and that they were giving 
usa great deal of trouble. There was a dis 
agreeable jolt in starting and stopping those 
engines so as to disturb persons in their 
of time and attention 
to tind out what that 


I never was fully sat 


seats. A great deal 
was given in trying 
to. 


isfied in my mind what the trouble was. The 


was attributable 


fact, however, that these things did occur 
led to careful observation of it, and we came 
to the conclusion that the compound engine 
requires a great deal more care given to im 
portant details. It 
ire 


requires a great deal 
more ¢: and attention in its repairs in 
keeping in order, and probably considerably 
that 
I speak now of these two-cylin 


more expense than the simple engine; 
it requires 
der engines—it requires a great deal more 
care and skillin running, particularly in ele 
vated railway service. I have seen runners 
make four and five stops without disturbing 
a passenger, and then on the sixth or seventh 
the with a jolt that 


would almost throw you on your head, show- 


stop bring train up 
ing at once, the engine being on the same run, 
that there must be a great deal of it in the 


individual runner, and that became so%im- 
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that although I hesi 


I was almost de 


pressed on my mind 
tated a long while about it 
termined that it was very largely prejudice 
on the part of the men—that they were de 
termined not to run those engines smoothly 
That isa pretty severe accusation to make, I 
leads to this 


from my standpoint, that I would not advise 


know, but it general result 


using compound engines in connection with 


simple ones, because if men become accus 
tomed to one type of engine it is difficult 
for them to become reconciled to another 
type, and the simple engine requires a little 


less knowledge to understand. The runner 
does not need to know about the intercept 


The 


does not use his best efforts to make it do its 


ing valve result is he avoids it and 


I have never heard or known of 
the 


best work, 


a case where three original compounds, 
changed over from simple into compound, 
therefore, 


and not spec i lly designed as com 


pounds, jarred a train, and those three com 
pounds are running side by side with the 
simple engines, sol think it almost conclus 
ive proof of what I said.* 

to Mr. Geo. H 


advantages of 


In reply 
Platt 
compounds on level and on roads with heavy 


a question by 
regarding the relative 
grades, Mr. Dean said 


The engines between here and Scranton 
would have to run down hill considerably, 
and they would be burning coal while run 
ning down hill, and therefore they would 
not have the opportunity to be saving during 
that But the 


they were climbing the hills they would be 


time on other hand, while 


saving more than they would if the road was 
like the Hudson that 
they might come to be saving fully as much, 


River; so possibly 
and [ rather think more, than they would on 
a level road, because the ¢ ompound pro luces 
marked saving in climbing hills 

Mr. G. C. Hen 
Mr. Vauclain, general superintendent 


In reply to an inquiry by 
ning, 
of the Baldwin Locomotive Works, said 


The locomotives upon the Pike’s Peak 
Railroad were first constructed as single ex 
pansion engines. The road is about nine 


miles long. The maximum grade is 25 per 


cent. The minimum grade is about seven 
per cent. The engines did fairly good work. 
They were very well satisfied with them. 


But the consumption of water was enormous 


and also the consumption of coal, necessitat 


ing several stops for water and fuel and 
prolonging the duration of the trip. The 
business of the road, however, increased to 


that it became 


lo ‘om itive 


such an extent necessary to 


have another and we built them 
a compound locomotive of the same capacity 
the 


economy in fuel was from 35 to 38 per cent. 


as 


the single expansion engine, and 


The consumption of water was between 25 
and 28 per cent. less, necessitating one less 
stop for water and one less stop for fuel, 
The speed of the machine going up the hill 
We reduced the time 


from about 24 hours with the single expan- 


was also increased. 


50 minutes with the com- 
This 


satisfactory that after one year’s use of the 


sion to 1 hour an 
pound engine, performance was so 
compound engine they arranged to have the 
three single-expansion engines returned to 
the 
engines, and now the road is operated exclu 


works and converted into compound 
sively by compound locomotives, and they 
would have nothing else 

THE In 
would like that in 


Engineering there is a record 


PRESIDENT : this connection I 


to state the last number 
of Locomotive 
of a performance of a locomotive of the two- 
cylinder type which answers Mr. Platt’s in 
quiries very fully. The road on which this 
engine spoken of in Locomotive Engineering 
was tested was a run of about 100 miles on 
the Chesapeake & Ohio Mountain division, 
of which the profile is very much the shape 
of a coarse tooth saw, andit givesthe engine 
the greatest possible variety of work, except 
ing running on levels, and you can see by 
the article in that paper that the saving on 
all these kinds of service, freight, local pas- 
senger and express passenger, Was very sat 
This engine, however, had one 
advantage that 


isfactory. 
Ihave not heard mentioned 


*In a letter subsequently received from Mr. 
Nichols, he says these compound engines were put 


in service again in the Fall of 94, and are now giy- 


ing as good or better results than ever before. 
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before, that is, that it was enabled by being 
worked simple at will to carry a heavier load 
W hen 


erade it could be 


than would be possible otherwis¢ 
they came to a very steep 
used for the time being 
That 
per ton-mile by increasing the average 

Mr. Vaucl 

When | 


committee 


as a simple engine 
of course, pro luced a greater economy 
load 
iin said 

from the 


the invitation 


here 


rece ived 


to come and Sp ik tor five 
minutes on compound locomotives, it 
that I made up 


the patentee of 


was 
with considerable hesitation 
my mind to come cing 
one of the most extensively used systems of 
this 


compound locomotives in country, [| 


have a slight hesitation in speaking about 
them before an association of this kind—I 
might be accused of taking advantage of 
the opportunity to advertise my wares. I 
naturally am favorable to: the 4-cylinder 
compound. I do not wish you to under 


stand that I take the position that 2-cylinder 


compounds are no good I believe that a 
deal the that 


perienced with the 2-cylinder compounds in 


great of trouble we have ex 


locomotives in this country and abroad has 
been due somewhat to the faulty designing, 


and not sufficient engineering skill having 
been spent upon the designs when the en 
gines were worked out. In this country 


locomotive builders are apt to take an order 
for a locomotive, and build it very rapidly 
It is impossible to build satisfactory com 
pounds upon a basis of that kind, unless you 
have gone through the experimental period 
and understand exactly what you are doing 
to where to 
of 
have 

We 


compounds, 


and know just what use, and 
The 


I am general superintendent 


use it sJuldwin Locomotive Works 
which 
built over 500 4-cylinder compounds. 
have built two 2-cylinder 
When we first introduced this system of en 


gine, the particular style of valves that we 


used was very much cried down, and it was 
said that it would prove a total failure, and 
would interfere very much with what few 


chances the engine had of being 2 successful 
compound locomotive It is this one point 
the piston valve—upon which I 


Mr. We do 


that there is any loss in using the piston 


cannot 
agree with Dean. not believe 
valve due to the numerous apertures through 
which the steam has to pass, and the re 
strictions placed on the free passage of the 
steam by the bridges in the steam chest 
because by using the piston valve we are 
able to get a very much longer length of port 
than with the ordinary slide valve, with very 
little We able 


operate pressures is utterly 


valve friction are also to 


steam that it 
impossible to operate with the ordinary slide 
valve, 


I cannot permit myself to speak of the 


numerous 2 
that 


pansion engines, but in defense of the piston 


evlinder compound locomotives 
have been changed over to single ex 


valve, I must necessarily speak of one, and 
that is on the Northeastern, of 
Mr. T. W. Worsdell was one of the greatest 


advocates of 2 


England. 


cylinder compound locomo 
built 
now 


tives, and he 
he by his 
brother; that railroad has found it necessary 


a great number for that 


line ; has been replaced 
to change those engines to single-expansion 
These 


locomotives are now being fitted with single 


engines. very 2-cylinder compound 
single-ex 
fitted 
piston valves, and indicator diagrams taken 


expansion cylinders, and those 


pansion cylinders are being with 
from those locomotives are far superior to 
any indicator diagrams I have seen taken 
from single-ex pansion locomotives with slide 
valves. 
if the 
friction of the steam in passing from one 


If the length of port is suflicient, 
passage is free, so as to reduce the 
cylinder to the other to a minimum, it seems 
to me it matters not whether you use a cir- 
cular valve or a flat valve, and if by the 
use of a circular valve you reduce your 
friction to a minimum (much less than what 
you have in a flat valve), then it seems to 
me it is desirable to use the piston valve, 
and ina great many cases the piston valve 
can be used where it is utterly impossible to 
attach a slide valve. 

One reason why we went into this system 
of compounding was that we had inquired 


thoroughly into the 2-cylinder system, The 
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$-Cy linder system is used on the Pari p 
Lyons and Mediterranean road in Fran 
ind splendid engines those are, but ve 


I was 


complicated ilso in communicati n 
with Mr. Sigmund Cadena, now deceas« \ 
who was the chief superintendent of tl | 


Hungarian State Railway Engine Works 


Buda-Pesth, and he assured me that he bh I 
failed utterly to adapt the 2-cylinder « 
pound to high-speed passenger servic¢ 

had to resort to the 4-cylinder compour 

for the purpose, and found them very sat 
factory. But for us to attempt to build 
American engine, making it a 4-cylind 


compound with tandem cylinders, or insi 


cylinders with crank axles, or anything 1 
that sort, would not have done at all fi 
would not have been able to find a marl y 


for wares of that kind. The idea occurred 


me that by placing the cylinders adjacet d 
to each other, one immediately above 

other, and connecting the two pistons to l 
common crosshead, supplying steam to bo i 
cylinders by a single piston valve, we cou \ 


get very good results If we would h 

losses in some direction, we would mi fi 
than compensate for them by economi n 
made in other directions. There would | K 


no alteration to the locomotives, except 1 ( 


the cylinders, outside of the frames, and t]! f 
guide and = crossheads The internal a e 
rangements, the smoke box, the links, ar f 
everything of that sort would be exactly t! t 
same as on the single-expansion engin: I 
Another valuable feature would be tliat t 
would be as well adapted to the very hea I 


decapod locomotive engines, weighing 200 


OO0 pounds equivalent to a 24x28 singh I 
expansion engine, as it would be to ‘ 
ordinary wharf rat used for ordinary str \ 
car service It would also do for hea \ 
freight service, and it would also answer f 


the very highest passenger service that w 


care to engage in in this country. It is th 
engine that has practically brought forth th 
very highest rates of passenger speed th t 
we have had in this country. The Phil | 
delphia & Reading Railroad are using t! f 
f-cylinder compound exclusively for the 
fast Blue Line trains, between Philadelph 

and Jersey City. The Central Railroad « 
New Jersey are using the 4-cylinder cor 
pounds for the same work, and fearing th 
perhaps the efticic ncy of these engines w 
due somewhat to the design of the boi 

and other details. and not to the compoul 
cylinders, other engines of the same ty} ( 


exactly, excepting that the single-expansi 


engine was given the advantage of 2 inch 
larger boiler, were built and placed in t! | 
sume service, but they had no business wit 
them haulit 


the trains, the single-expansion engines 


the compound engines are 
doing other work. 

[ might go on and give you numero. 
illustrations of this kind. We have over fi 


hundred of these locomotives in servis 


We have The ec 
omy ranges all the way from 10 per cent 


made numerous tests 
to 48 percent. When you say 43 per cent 
it seems like a very high economy, but it 
due entirely to the anxiety on the part 

the railway master mechanic to outdo tl 
compound with his single-expansion engi: 
In this case that I speak of, where there w 
15 per cent 


economy, it Was ona grad 


miles long, 100 feet to the mile, with vei 
heavy curves. The engines were joaded 
their utmost capacity, the compound lo 
motive working full stroke worked v: 

economically, whereas the single-expansio 


engine worked at a very great disadvantag 


and not at all economically. I might 
right here that in most of the 2-eylind 


compounds the ratio of expansion betws 
the two cylinders is from 2 to 2.5. ver 
I believe tl 
Pennsylvania has one compound that is 


seldom getting beyond that. 


little higher, probably about 2.65 or 2.7 
We aim at a 2.8 We pret 
1to3 2.90, and up t 


3, most all of our compound engines ave! 


ratio of to 3. 


rather 1 to 2. 3S 86. 


age, which gives us a very economical « 
We tind th 
engines very well adapted to elevated railroa 
In Chicago, the Southside Rapi 


Transit Company, which runs a gilt-edg: 


pansion of the steam. also 
service. 


high-speed service, has 45 of these con 
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nound locomotives in service, and one single- 
The 
ngine was first made a 2-cylinder compound 
with the 4-cylinder 
\s we are builders of locomotives, and there 


expansion engine. single-expansion 


n order to compete 


cing no monetary return to me whatever 
or my system of compounds, we aim to get 
he very best, whether it is a 4-cylinder or 
cylinder compound, or 8-cylinder com 
ound, or a single-expansion engine. We 
re in the locomotive business, and not in 
he compound business. But the trials of 
Chicago Southside 


hese engines on the 


aused the company to have the 2-cylinder 
ngine changed to a single-expansion when 
t could not compete as a 2-cylinder, and 
finally is used for switching service in the 
yard, and not run in regular train service. 
In coming over this evening from Phila 
delphia, I happened to ride behind a 4 
cylinder compound. We were a little late 
leaving Philadelphia. I timed the train mile 
after mile in 48 seconds to the mile with five 
vestibuled cars. It takes an extremely good 
engine to do that, especially with a small 
We have 
made exhaustive tests of what is commonly 


fire box burning anthracite coal. 


known as the Wooten fire box, fitted with 
compound cylinders, against the same engine 
fitted with single-expansion cylinders, and 
effected 
Another feature came out in these trials, and 


an economy of about 24 per cent. 


that was that the compound engine could 
burn a very much inferior grade of fuel, and 
the contrast was so great that now the Blue 
New York and Phila 
delphia are using nothing but what is called 


Line trains between 


Buckwheat coal, which costs the company 
about 35 cents a ton, whereas before they 
used the best quality of egg coal for the 
work. The Philadelphia & Reading operates 
78 compound locomotives. 

The lowest water rate per indicated horse 
power that we have taken off has been at 
very slow speeds, say, from 60 to 80 revolu 
tions per minute in freight service on the 
New York, Lake Erie & Western road, and 
those engines run as low as 174 pounds of 
water per indicated horse-power per hour. 
That result 
being able to get a very fine indicator dia 


was obtained, of course, by 
gram on account of speed. There was very 
little loss between the two cylinders, and the 
back pressure in the low-pressure cylinder 
was very slight. We have also noted in 
these trials that the most economical point of 
cut-off that we could find in a single expan 
sion engine was about one-quarter stroke, 
and that was about 27 pounds of water per 
indicated horse-power. When we cut off at 
half stroke the water rate had very much in 
creased, due to condensation and less ex 
pansion, and at the three-quarter stroke it 
At shorter cut-offs 
the increase in water rates was very much 


was very much more so. 


more rapid than when working beyond one- 
quarter stroke. 
found a variation of about two pounds in 


In the compound engine we 


the water rate between three-eighths and 
three-quarter cut-off, so that the indicator 
diagram has proved what we found in the 
tests, that the compound had a greater range 
; that is, it could be worked at 
various points of cut-off and still be a very 


of economy 


economical working engine, whereas the 
single expansion engines could only be 
worked economically at one-quarter cut-off, 
and when you departed from that you would 
have made up your mind to waste coal in 
order to get increased efficiency out of your 
locomotive. 

I have this to say : 
ous tests of these engines. We have the 


we have made numer- 


tests in printed form, and anyone who takes 
a sufficient interest in the matter of com 
pound engines and would address me at 
Philadelphia, I would be very glad to mail 
him all the literature that we have on the 
subject, and he can read it at his leisure and 
digest it. 

The Secretary here read a communication 
from C. H. Quereau, Gen’l Foreman Motive 
Power Dep’t B. & M. River Railroad. In 
this paper Mr. Quereau showed that he had 
made very careful and thorough tests of two 
compound and two simple locomotives, 
doing the same work under as nearly the 
same conditions as possible to obtain. A 
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dynamometer car was used and the tests 
conducted in the manner recommended by 
the A. S. M. E.'s special committee. Tables 
of results were given showing that the com 
pounds were more economical than the sim 
ple engines in the use of steam by about 15 
per cent., boiler pressures being practically 
alike. 

Some results of comparative tests on three 
other roads were given, in which, amongst 
other points, it was shown that repairs on 
compounds were rather less than on simple 


engines in same service. It was not stated 


whether the compounds were of the 2 
or 4-cylinder type. A table given shows 


the following results in saving of fuel over 
simple engines 


Over average of all 


siuple engines...... 23% 29% 25% 
Over best simple en- 
gine record ; 12% 15% 16 


Mr. Quereau drew the following general 
conclusions : 

1. There are compounds in service which 
are more economical in the use of coal and 
than 
dimensions and doing the 


water simple engines of the same 


same work in 
freight service. 

2. The 
pounds is not 
that 
economy is due to a better expansion of the 


minimum economy of the com 
It is 
two thirds of this 


far from 15 per cent 
probable about 
steam, and about one-third to less loss by 
condensation 

3. The compounds have been in service 
too short a time to warrant final conclusions 
as to their cost for repairs, but the experi- 
ence to date and theoretical considerations 
strongly indicate that this item will be no 
larger for the compounds than for the simple 
locomotives of the same dimensions and 
doing the same work 

The discussion then turned on the use of 
piston valves and their liability to leakage, 
Mr. Vauclain explaining the construction of 
his valve and maintaining that there was not 
usually so much trouble with it as with flat 
valves, especially at the high pressures used. 
In fact, he claimed in effect that steam was 
handled by those 

would make the flat 
very troublesome ; and he was followed by 
Mr. Davis, Mr. Dean 
instances of perfectly satisfactory working 


successfully valves at 


pressures that valve 


and others who gave 
of flat valves at equally high pressures 

especially of the Richardson balanced valves; 
Mr. Davis pointing out that in the compound 
engine the unbalanced pressure on the valve 
is much less than in the simple engine carry 

ing steam at the same point in the boiler, 
because in the compound the receiver press 
ure is always below the high-pressure valve, 
and only the receiver pressure above the 
Therefore he did not 
see why a compound locomotive should not 


low-pressure valve 


be able to use flat valves with very high 
initial pressure. 

Mr. M. N. Forney called attention to the 
fact that there was a difference between fuel 
in railroad service and in saving money, and 
expressed hinself as being considerably in 
doubt 


regarding the balance for or against the com 


as to the conclusions to be drawn 


pound, all things considered. Some 
he thought had unfair to the 
simple locomotive, especially where they had 


tests 
been very 
been used exclusively on grades, where the 
simple engines working against them had 
been obliged to use steam full stroke all the 
way, and consequently worked very un 
economically. He thought the simple en 
gine usually had no friends interested in 
getting the best performance from it, and 
gave an instance in which Mr. Buchanan, of 
the New York Central, 
engines of the famous 999 class (simple), and 


tested one of his 


got results comparing very favorably with 
the best 
were building a simple engine to compete 


results with compounds. If he 


extra 
weight of the compound engine intoa larger 


with compounds he would put the 


boiler, and thus increase the boiler efficiency. 

Mr. Davis then spoke of the advantage 
of what he alluded to as the latest type of 
compound which could be changed to a 
This he thought a 
very great advantage as it enabled a given 
engine to pull a load over grades or certain 


simple engine at will. 
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portions of the 
otherwise 


road which it could not 


pull, and thus increased the 
economically handled load on other portions 
of the road, when the tractive force required 
was within the capacity of the engine 
This he 


possessed by the com 


worked compound. thought was a 
legitimate advantage 
pound pring iple 


~_-+ _ 


Wages and Business. 


The present upward movement of wages 


is, we think, almost if not quite unprece 


dented in this country during late years. <A 
New York daily paper recently published a 
list of 280 establishments, employing about 
128,000 people, in which wages had been re 
since that list was 


cently advanced, and 


published there has been an advance in all 
the establishments comprised in the Car 


negie iron and steel plants in and around 


Pittsburgh, this advance alone affecting 


about 15,000 employes Very few of these 
than volun 
that the 


them, the Car 


advances have been otherwise 
tary and upon the understanding 
business conditions warrant 
advance being 


negie made voluntarily in 


the face of an existing agreement which 
would have kept wages down for the balance 
of the year 
The good effect of this increased purchas 
ing power of the masses of the people is 
manifesting itself by its effect upon business 
generally. The reports from the railroads 
are upon the whole encouraging, and whil 
we look for no boom and hope there will 
be none, we do look forward with consider 
able confidence to an improvement in gen 
eral business conditions. 
_ -- _ 
African American 


South Exhibition. 


News just to hand from South Africa in 
forms us of an intended American Exhibition 
to be held in November, 1896, and for the 
benefit of American manufacturers and 
merchants, they should communicate with 
the secretary, Box 429, G. P. O., Cape Town, 
afford full South 
Africa is a growing country, and it may be 


who will particulars, 

vorth while to investigate this matter 
_ -_- 

Literary Notes. 


SCREW PROPELLERS AND MARINE PROPUL 
SION. By 1. MeKim Chase, M. E 


This is a practical and comprehensive 
work, treating on the principles of screw 
propellers, their peculiarities, various meth 
their 


ods employed in construction, and 


marine propulsion. Screws of various kinds 
are first taken up, defined and explained ; 
then, the expanding pitch, and the measur 
ing of the screw receive their share of atten 
tion. These chapters are followed by work 
ing drawings of screw propellers and their 
construction, patternmakers’ preparations, 
sweeping up the propelle r, making pattern 
of blade, and much other practical data. 
In the treatment of forms and dimensions of 
screw propellers, the author recognizes the 
fact that there is no problem in marine en 
gineering in regard to which the opinions 
and practice of leading designers differ to a 
greater degree than in that of 
While it is true that no formula 
exists by which the proportion of a 


the screw 
propeller. 
ScTCW 
may be determined which will give the 
best results in any given case, much has 
been learned by experience during the last 
decade, or thereabout. Practice has fur 
nished examples so numerous, varied and 
accessible, that there is little difficulty in 
selecting a vessel whose performance has 
been satisfactory, and which can be used as 
a model, and by the method of comparison 
the proportions of a screw may be arrived 
at, which, if not absolutely the best for the 
intended vessel, will 
thereto. 


The author does not formulate any rules 


closely approximate 


of his own, but simply gives the result of 
his experience, which has been extensive, 
He has also collated the results of numerous 
which 
under his own personal observation, and in 
that they 
book, he 


experiments, many of have come 
where he has considered 


the value of the 


cases 


would enhance 
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has incorporated the description of the work 
done in that line. In the appendix will be 


found 


extracts from various works, but 
chiefly from those of Professor Rankine 
whose rules relating to the paddle and the 


screw are as reliable as any that are to be 
found 
The different 


very ¢ omprehe nsive 


subjects are treated in a 
manner, many of them 
wcompanied by useful tables, and all are 
illustrated by very good and clear engrav 
ings, 


among which we do not find a single 


catalog cut, the whole forming a very de 
sirable addition to the literature of the screw 
The book 
is published by John Wiley & Sons, 53 East 
Tenth street, New York. 


propeller and marine propulsion, 
Price, 83. 


THE MECHANICAL ENGINEER'S POCKET 
BOOK A Keterence Book of Rules, Tables, 
Data, and Formule, for the use of Engineers, 
Mechanics, and Students By William Kent, 
A. M., M. E., Consulting Engineer, Mem. Am 
soc. Mech. Eng’rs., and Am, Inst. Mining Eng’rs 


The appearance of this work is an event 
of great importance to the mechanical engi 
neering profession and to all who have much 
todo with machinery It is a new tool of 
daily and universal application and useful 
ness, anda necessity to every one who would 
be fully The field 
of knowledge that must be commanded by 


equipped for his work. 


the intelligent engineer of to-day is so vast 
that a ready, complete and reliable collection 
of information as to 


means and methods 


must be one of the greatest of labor savers 
This book of over 1,100 pages, including the 
index, with only a few and only the most 
necessary cuts, with not a quarter of an inch 
of waste space, is, as we learn from the 
wuthor’s preface, a growth of twenty years 
of accumulation, and of four years of con 
exhausting labor in 


stant, and, as we know 


sifting and condensing. It is strictly up to 


date upon every subject, and we cannot find 


‘any topic of interest to the mechanical engi 


neer that does not seem to be as fully and 
fairly treated as every other, while matters 
not strictly The 
source and authority for everything is given 


pertinent are excluded. 


in the fuliest and most conscientious way, 
and the book is admirably indexed, so that, 


as aresult, the matter that you want is in 


the book, you know where to find it at once, 


and where it came from and what it is 


worth, and if you wish to follow up any 


matter further, the authorities cited will 
suggest the fields for further investigation. 
Published by Wiley & Sons, New 


York 


John 
Price, $5.00 


PROCEEDINGS OF TILE INTERNATIONAL CON 
FERENCE OW AERIAL NAVIGATION, Held in 
Chicago, August 1,2, 3 and 4, 1893 
This book contains a full report of the 

papers and addresses presented at the Inter 

The authors 

of these papers are men eminent in the pro 


national Conference at Chicago. 


fession, or experienced engineers, or both, 
who by reason of their knowledge and train 
high character to the 
undoubtedly will be of 


ing gave a papers 


which great in 
terest and value to all who are concerned in 
the subject of atrostation. There are thirty - 
five papers covering a wide range of sub 
jects, including reports of experimental in- 
vestigation, facts and positive knowledge 
relating to problems in a®ronautics and avia 
tion. Discussions of some of the papers are 
The book contains 
129 pages, including a good index. It is 
published at the office of The American En 
gincer and Raclroad Journal, 47 Cedar street, 
New York. Price, $2.50. 


given in the appendix. 


STEAM POWER AND MILL WORK. PRINCI- 


PLES AND MODERN PRACTICE. By George 
William Sutcliffe, Whitworth Scholar, Member 
ot the Institute of Civil Engineers. 

The aim in this work has been to give an 
account of modern practice for the con 
sideration of those interested in the manu- 
control 


facture, and operation of boilers, 


engines and mill work. The leading prin- 
ciples and calculations affecting such work 
also receive a share of attention. A large 
part of the work is devoted to descriptive 
matter, and useful hints and information for 
the designer engaged in mill work and steam 

In our opinion, much of the 
matter could with 


have been condensed, and replaced by good 


engineering. 


descriptive advantage 
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illustrations. The author claims that special 
attention has been paid to simplicity of treat 
ment of mathematical questions. This is 
true, but unfortunately so much data for the 
proof of the assertions made has been 
omitted that the mathematical treatment of 
questions is not liable to inspire much con 
fidence. There is much in this work which 
can be commended, but there is also much 
which can be improved by a _ thorough 
revision. Books which are now placed in 
the field of competition must be superior in 
the treatment of subjects and better illus 
trated than the many good books treating 
on the same subjects, and which are now in 
use. 

The work is published by Macmillan & 
Co., 66 Fifth avenue, New York. Price 
per copy, 34 50 
sees ae a RUSTATION AND CORROSION, By 


J. Rowan New Ex —_ tevised and 
partly re-written by F. E. Idell, M. E. 


This little work treats upon one of the 
most important topics that can engage the 
attention of the steam engineer, involving in 
fact the efficiency and the life of the steam 
boiler. Considerable information has been 
collected upon the subjects treated, and the 
practical man may be able to sift it out. Van 
Nostrand’s Science Series No, 27. Price, 50 
cents. 


We have received Shepard’s ‘‘ Horse 
power Scale,” published by the Marine I 
view, Cleveland, Ohio. This is a “compact 
arrangement for the pocket, by the aid of 
which one may readily know almost any 
particular that is most commonly to be 
known about a steam engine. Upon one 
side, between folding covers, is a diagram 
with lines showing the temperatures of satu 
rated steam by pressures varying by inter 
vals of five pounds up to 200, also the total 
heat in steam and the density or weight of 
steam for the same pressures. From the 


same diagram may also be ascertained the 
mean effective pressure for given point of 


cut-off and pressure, and the water con 


sumption per hour. Upon the opposite 


cover are mounted graduated disks, which 





upon 
the S 
sper d 
the ra 


adjustment to the known data, give 


ize of cylinder, revolutions, | 
mean pressures, horse-powers, and 
tios of compound cylinders. The ar- 


rangement is compact, handy, labor and time- 
saving, and, as far as we have tested it, re 
liable 

We have received from the secretary and 
treasurer, W. A. Sheehan, Galesburg, Il., a 
souvenir of the Brotherhood of Railroad 
Trainmen, which contains an interesting 
account of the fraternity, with portraits of 
its officials, and interior views of the offices 
in which its work is carried on and its 
journal published. It is very finely gotten 
up, and is standard size, 6x9", 

We are in receipt of a pamphlet reprint 
from the Journal of the Association of Engi 


neering Societies, containing the presidentia! 


address of Mr. Ambrose Swasey. His sub 
ject is ‘‘The Specialist in Engineering,” 
and, as might be expected, it is ably, though 


briefl 


y, handled 


—__ +e 
A Fixed Standard. 


If by legislation we should decree that 


our standard inch should be reduced in size 


50 je 
imme 
inche 


rcent. every lathe and planer would 
diately be able to run twice as many 


‘8 per minute as before. But every 


practical man knows that we could not do 
any more work than before. Just as much 
sweat, toil, skill, and wear and tear would 
have to be expended in building a machine, 
no matter what the standard by which it ts 
measured, 


It would seem to be the same with money, 


which is only a standard for comparison of 


value 
half 


‘s, and a convenience. If our present 


dollars were by law decreed to be 


dollars, our machine when finished might 


sell f 
requi 
befor 


or twice as many dollars, but it would 
re to build it just as much labor as 
e, and the increased number of dollars 


received for it would be exchangeable for 


just : 
of ot 


is much and no nore of the products 
her men’s labor. But in all changes of 
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Ready Made Iron Gears. 
Ready Made Brass Gears. 
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1895 Gear Book, Free. 
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Lexington, Mass., 
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BORING AND TURNING MILLS|* 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 





| the standard of value. working men, and, in] We have received from C. H. Baush & Sons 
iston |} fact, all those who do not make a special Holyoke, Mass a catalog devoted to tue illustra 
busine ss of finance. suffer losses which the y tion and description of various forms of radial 
cannot defend the mselves against, and it] drills, splining machines, horizontal boring, milling 
seems to us that the interests of the masses]and drilling machines, multiple-spindle drilling 
of the people, workingmen,. merchants and | machines, cam milliog machines, ete. It is stand 
manufacturers, lie inthe direction of a fixed J ard size, 6x9”. 


and unchanging standard by which to esti By the courtesy of Prof. Wm. F. M. Goss, of th« 
mate values Purdue University, Lafayette, Ind., we are i: 
*“_- receipt of the Annual Catalog of the University for 


Among the summer courses of study at }1894-5. An inspection shows a very satisfactory 
Cornell University, a schedule of which is] condition of this well-known school, especially in 
before us, we note some that should be spe-| view of its recent misfortune by fire, which was 
cially interesting to engineers and mechanics } noted in our columns at the time. 
who have not time or opportunity for a full We have received from the Continental Iron 
course in engineering, yet are in need Of} works (Greenpoint) Brooklyn, N. Y. 
special instruction, or to become familiar 
with methods of testing, or the principles of 
machine design, or to take a course in me 
chanical drawing. Full particulars can be 
obtained by addressing Prof. G. B. Preston, pressure allowable on these, or Fox corrugated 
Cornell t niversity, Ithaca, N. Y. furnaces, rules for finding the thickness of metal 

o—e~¢pe and information useful to those interested in work 

Col. Albert A. Pope, of Boston, has evi-} of this class. 
dently not lost his interest in the beneficent] yw, 
good roads movement, and he issues a cir 
cular letter in which he tells of what has 
been accomplished in Massachusetts and 
how it was accomplished. It should be in 
the hands of all who are in a position to help 
on the work of civilization by good road 
building 


. a catalog 
containing illustrations of the Morison suspension 
furnaces for marine and land boilers, and the 
Morison patent furnace door and frames. The 
eatalog also contains rules for calculating the 


» have received from the Philadelphia Engi 
neering Works, Philadelphia, Pa., a catalog de 
yoted to the illustration and description of stee! 
plate chimneys made by this concern, It contains 
a number of fine illustrations of such chimneys, 
with full particulars of sizes and proportions, and 
there is also much other useful information of a 
general character pertaining to the subject. This 

- catalog could easily be trimmed 4” smaller one 
Turrets of elliptical form for battleships way, and 14’ smaller the other, and it would then 


———__+e—__———_ 


are the latest development. | Naval Con- | pe standard size, 6x9”. 
structor Stahl, U. S. Navy, being the origi ; 
nator of the idea. Turrets of this form are] Messrs. Rawson & Morrison, Cambridgeport, 


said to be much superior in points of weight Mass., send us a large and finely gotten up catalog 
for a given gun room and in reduction of Jillustrating and describing their patent friction 
size of target offered by them. hoisting engines, which are intended for con 
: tractors’ and similar uses, stationary engines and 
steam boilers, automatic coal-handling machinery, 
steam fertilizer dryers, hydraulic pumps and 
presses, rendering tanks, lard coolers, steam heat 





me 

Mr. F. H. Brown, of New York City, who 
was for some time connected with the Lon 
don oftice of Ldw. Loewe & Co., is now 
traveling in this country in the interest of 
Wm. Sellers & Co. 





ers, baling presses, water tanks, conveyers, and 
general machinery. Full particulars are given, and 
the catalog will be found a valuable one. 





We have received from the Norton Emery Wheel 
NEW ¢ A! TAI; OG 4 Co., Worcester, Mass., a catalog devoted to full 
illustration and description of the Walker uni 

The Buda Iron Works, Buda, Ill., send us a cata | Versal tool and cutter grinder. The illustrations 
log illustrating and describing their patent light comprise a large variety of operations which can 
steel wheels for hand and push cars, railway veloci- J be performed by this grinder, and much interesting 
pedes, and street cars. information 1s contained in the catalog, which is 
sent upon application. Accompanying it is a table 
of decimal equivalents, and of equivalents of metric 
and English measurement, which should be found 
useful in the shop and drafting room, 


We have received from the Whiting Foundry 
Equipment Co., 1522 Monadnock Building, Chicago, 
I\l., a pamphlet devoted to the illustration and 
description of trucks and turntables, and general 


tramway equipments, intended especially for use Chas P. Willard & Co , 197 So. Canal street, Chi- 
in foundries and industrial plants generally. cago, lll., send us ‘*Catalog No. 29,” which is de- 
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4 a the latest, while the workmanship, material and 

= finish are of the highest order. Our catalogue 
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Valuable Features, bring it. 
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voted to illustrations and descriptions of small The Worcester Gear Works, of Worcester, Mass., 
yachts, launches, and machinery for same, includ-| has been organized recently by Josiah Brown 

ing boilers, engines, paddle-wheels, screw propel 
lers, ete. It will be found of interest to those who 
have to do with the navigations of harbors, rivers, 
and the lakes. By trimming , of aninch off from The Jarman Mechanical Engineering Co., of Dur 
the hight of this catalog, which, it seems to us,[ ham, N. C., will soon be organized to erect shops 
could very easily have been done, it would then 
have been standard size, 6x9”. 


Park Bros. & Co., of St. Louis, Mo., will erect a 
new steel-mill to replace the one burned lately. 


The Milwaukee (Wis.) Incandescent Lamp Co 
has been incorporated. W. J, Reilly is interested 

The B. F. Sturtevant Co., Jamaica Plain Station, 
Boston, Mass., send us a new “ Sectionai Catalog 
No. 8.’ This has 20 pages, and is issued prelim- 
inary to a general treatise of the subject of me 
chanical draught. It contains a number of illus- The National Foundry and Machine Co., of Louis 
trations of arrangements for forced draught, using | ville, Ky., will erect a machine shop this summer, 
various forms of Sturtevant fans and engines, and ] It is to be 120 by 50 feet 
there is also an extended tist of users of the ap 
paratus. The catalog will be found interesting to 
those who wish to investigate this, one of the 
latest developments in engineering. 


The Centreville (La.) Lumber Mfg. Co. has been 
organized, with a capital of $50,000. V. Schwan is 
president 


A double band-saw mill is to be erected at Race 
land, La., at a cost of $60,000. D. J. Murray is at 
the head of the scheme 


The Central Cycle Co., of Kansas City, was re 
cently organized. The incorporators are Geo. B 
Wing and L. L. Hutchinson 











The Abenaqui Machine Works, of Walpole, N. H., 
have been incorporated, with a capital of $60,000, 





and will soon build a plant. 








on The Edgefield (Ky Cotton Mfg. Co. has been 
The mill of the Kaukauna (Wis.) Paper Co. is'to] formed, with a capital of $100,000. Among the 
be enlarged this summer. incorporators is Alvin Hart 
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The above illustration is taken direct from a photograph. and shows the interior of a Boile r House, 
the roof of which was designed and built by us for the Amoskeag Mfg. Co., at Manchester, N, H. 
The building is 75 feet in width by 275 feet in le ngth, the walls being made of brick, and 
the roof being made of iron—iron trusses, iron purlins—and covered with cor- 
rugated iron, so that there is absolutely no woodwork anywhere about 
the building which can take fire. For boiler rooms this con- 

struction ncettenasied commends itself, 
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J. H. Cameron and O. W. Hart, of Fall River The New York headquarters of the Cleveland 
Mass., propose to organize a stock company for] Twist Drill Co. have been removed from 102 Reade 
the manufacture of cotton gins street to 99 Reade street, New York City. Mr, C. I. 

D. J. Marray, of Warsaw, Wis., has arranged for | Markham has been placed in charge, and will carr 
the erection of a double band-saw m rhe} @ new and complete stock of drills and kindre 
machinery will cost about $5,000, tools 

A company has been organized to build a cotton The additions to the plant of the Westminster 
mill in Belton, Texas, with a capital stock of] Paper Co., Bellows Falls, Vt., are completed. The 

100,000. N, K. Smith is interested new machine room is 40 feet wide and 185 feet in 

rhe Great Western Smelting and Refining Co. | length, covered with one of the Berlin Lron Bridge 


will occupy the building vacated by the Gates Iron] Company's patent anti-condensation corrugated 
steel roofs 


Works on South Clinton street, Chicago 








It is said that Frederick T. Lockland, of Au 
gusta, Gi is { e ad of a concer hict . 

uate, Ga., ts at the Read of © concern © " Machinists’ Supplies and Iron. 
tends to build a railroad at Reidsville, Ga. 
The Saugerties (N. Y.) Mfg. Co. has been incor 
Among the 
directors are O. G. Greenleaf and E. ¢. Rogers 


New York, May 18, 1895. 

Iron—American Pig—We quote standard brands, 
$12 to $12.50 for No 1; $11 to $11.25 for No, 2, 
> . : and $10.25 to $10.50 for No.2 Plain. Southernbrands, 
Mr. John Platt, M. E., Consulting Engineer, and | g1) 95 to $11.50 for No. 1; $10.75 to $11 for No. 2; 
specialist in hydraulic machinery, has removed his ] $10.25 to $10.75 for No y: "$10 75 to “$11 for No.1 
office from 136 Liberty street to 97 Cedar street, _) = ~ yay 75 for No. 2soft; and Foundry 

o. 4 $10 to $10.25 

New York Antimony—The market is firm, and some of the 
, , . prices have advanced. We quote L. X., Sie, to 
We learn that Wm. Sellers & Co. are quite busy ic.; Cookson’s, Sl6c. to 83%4c.; Hallett’s 7.10e. to 


in their crane department, but we hear of no] 7ige., U. 8S. French Star, 7lc., and Japanese, 7c. 


porated, with a capital of $225,000, 


builders of heavy tools that are as vet feeling 


f , Lard Oil—Prime City we quote at 5ic. to Be. 
much of the effect of the revival of business. 


Copper—The market is strong, the consumption 


: s heavy. and prices have advanced. Lake Copper 
Messrs. Jenkins Bros.,71 John street, New York es Pt 


bas been sold at 10téc.,. but holders are now asking 
have taken a novel method of informing engi- ]105¢c. Casting Copper is held at 9%&c. to We 
neers what their Jenkins’ packing is like, by Lead—The market is stronger than it has been, 


: ee vrices have advanced, and | a iderable business 
simply attaching a section of it to a card and] ja. heen done. For New York delivery 3.27ée. is 


mailing it to all applicants quoted 


The Greenerd Arbor Press. 








C.W.LE COUNT 











5 
SOUTH NORWALK, CONN. 
- P Beeses PRICE OF LE COUNT'S 4 
he HEAVY STEEL 000 2 4 
bm Oo = 5 No. Inch. Price, eres 
2 a - St f cic 40 8§5'% 
Oz : of 18S 
at af seats 
= § © 7 7 2°54 7 = 
O = of & Le gs. tos Ss 
© & D ” ee i 
= Re . mes Ae 
“tec ae £3 aH 
tm o oO ~*~ O > “ee BERR gS 
Wi & bo Ese Ee 
oo cin Eig ore he 
st’MEse pe pace 
5 £ = “3g Pee) 
= QO om yp © > 
of & ae ofa b om 
8 eee a- a4 Sera ep 
Os wa 3 2 I #2 “FS. 
os om < as a5 — 
WE oD OA F 1333 
- Pe a) OA 3 20(ext.)5 1-2 A 
zem -—  O™ 21 (ext.)6 AE ae 
uw @ e One Smal Set of 8—by 1-4 inches to 20 inch 
. © > Sg S | One Set of 12—by 1-4 in, to2 in ‘continued by’ 1! 2in, to4in. 43. rs 
-_ bed These goods are for sale by CHAS. CHU 
> § - fe) + C’t’d, 21 Cross St., London, England. an SSM, 
7 Q _ 
oa = . 
- 7 A) S ra TFoot-power 
<q “ tar Screw Cutting 





Automatic 

Lat hes Cross Feed 
9 and 12 inch Swing. 

New Designs Novel Features. 
Send for Catalo.ue B, 

SENECA FALLS MFG.COMPANY 

687 Water St,, Seneca Falls, N. Y. 


[juss CALIPER SQUARES 


Any Style or Graduation. 
(5 Sizes, Metric and Vernier System.) 


NONE BETTER. 


Send for Catalogue and Special Prices to 
Ik. G. SMITII, Columbia, Pa. 


FITCHBURG TOOLS. 


ANY coop 
eee Seyi, “ HAND 
E T A L afte ley Ny OOLS. 
ANIPULATING eile 
ACHINE sg % te 


MANUFACTURED BY 
Bee eeesesesesetdsse 
BUILDERS IRON FOUNDRY, 
FOUNDERS AND MACHINISTS, 
PROVIDENCE, R. I. 


We can guarantee that our castings will be uniform and of high tensile strength. 














48-INCH PLANER. 


PLANERS ano 




















Tensile strength of ten specimens taken from an air furnace heat: 


34,260 lbs. 32,600 Ibs. 33,200 Ibs. 


34,400 Ibs. 


36,420 ** re 32,460 ‘* 36,550 “ 36,700 “* 


ee 























Mess. HOUGHTON & RICHARDS, Boston, Mass. 
Gentlemen :—I must say that in 25 years experi 
ence with all kinds of Tool] Steel I have never found 
a steel to compare with your Styrian Special Brand 
We have planed hard steel dies with it that we could 
not get any other steel to cut, and the tool was 

scarcely dulled in doing it. Yours truly, 

SPRINGFIELD DROP FORGING CO., 

A. L. Moore, Treas, 


34,390 Ibs. 
34,650 
VOCS VVSASE44O88 
roan CONDENSER. 
KINDS IN STOCK. ONLY APPARATUS that can 
TOOLS, Manufactory, SHEFFIELD, ENG. MAINTAIN a VACUUM on EN- 
DRILLS, | “tet Am. fice, 91 JOHN ST., WN. 7. GINES and ELEVATE the dis- 
WM. - JESSOP & SONS, LTD. charge WATER to TANK at 
DIES, &c. Medal World's Colambian Exposition 1893. any height. 
This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, C OTTON and 
WOOLEN MILLS. 
HENRY R. WORTHINGTON, 
NEW YORK, 86 and 88 Liberty St. BOSTON, 
70 Kilby St. PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 
185 to 189 Van Buren St. ST. LOUIS, Eighth 
and St. Charles Sts. INDIANAPOLIS, 64 South 
Pennsylvania St. 


HOUCHTON & RICHARDS, 


SOLE AMERICAN AGENTS, 














148 & 150 OLIVER ST., BOSTON. 
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AMERICAN MACHINIST 








May 23, 1895 








Spelter—The market shows considerable im 
provement,. and the demand by consumers has 
been libera For New York delivery 3.55c. is 
quoted 

rir rhe market is stronger, | es have been as 
high as 15%4¢ but ceded to 14.9 for prompt 
delivery ; for futare 14.00% to 14.9 s quoted 
Although the market is fairly active, dealings 





were pot as large as expected 
ale 


*WANTED* 


* Situation and Help” Advertisements only ae 
m... this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach ua not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care w will be forwarded 


Ww ante d—Agents traveling and lo c al to sell steam 


spec's: good commission. Mfr.,1115 State St, Erie,Pa 
Wanted—An exp d duplex pump salesman Ad 
dress, giving particulars, Duplex Pump, Am. Macu 
Young M. E. with exp. wants pos. as designer 
of steam engs. or gen. mach, Box 185, Am. Macu 
Wanted—By a first-class young molder,a situa 
tion Address R., care AMERICAN MACHINIST 


Young machinist _wants pos od machine 
hand. H. E. Beck, 855 Driggs Ave oe n, N. ¥ 

Wanted—By young mach., work at tool-making 
under instructions; small pay expected. Box 153, 


AMERICAN MACHINIST 
Wanted foremanship. by one having a wide ex 
perience with general jobbing; generators, dyna 
mos, andengines. Indicator, care Am. MACHINIST. 
Wanted—Position by a steady temperance young 


man, as layer out in boiler shop. Best of reference, 
Address H. N. Me., care of AMERICAN MACHINIST 
Mech. draftsman embarking in the brok erage and 


wants mi nN wt ories te 
P. ( 77 W 


»represent 
Fourth St., 


commission bus 
in Cineinnati and Ohio 
Cincinnati, Ohio 


tech. educa 
York, 


design, 
land or New 


M. E. special and hyd. mach 
tion, desires pos. in New Eng 
Box 1956, AMERICAN MACHINIST 





grad., rapid and accu- 
and as manager of 


Mechanical eng., age 29, 
rate designer, exp’d mach.. 
men, wishes change. Reliable, Box 197, Am. Macu 

Wanted—Energetic, reliable men, acquainted 
with high-class meche anics and inventors; no can 
vassing. Edwin Guthrie, Washington, D. ¢ 


An energetic man to represent usin N. Y. City; 
mnnected with the boiler or steam pipe busi 
preferred Holly Steam Engineering Co. 
344 Butler Exchange, Providence, RK 


one c 


ness 


married man, age °3 
blacksmithing and 
men. Box 683, 


Blacksmith, situation by 
well up in mach'y 
with some exp. in h indling r 
AN MACHINIST 


15 yrs. exp.. 
forging 
A meni 
gineer wants responsible 


Competent mech’l 


position, 15 ye ars exp. on hoisting mach’y. Steam, 
water power, and electric mach’y. Best refs. from 
concerns of highest standing. Box 195, Am. Macu. 


Wanted —At once, foreman mach. for mill. mach, 
shop: one acquainted with roll corrugating, and who 
can make shop sketches pref'd. State age, nation 
ality, wages, etc. W. Kk. Caldwell Co., Loutsville, Ky. 


Patternmaker who knows his business, is 12 yrs 
foreman in present pos., wants a change; would 
take pos. as instructor in trade school. Box 191, 
AMERICAN MACHINIST. 


Wanted—A ist-class draftsman, familiar with de 
signing high duty pumping machinery of the most 

modern design. Give age, exp. and ref., and state 
salary expected. L. D.G "Co., Cincinnati, Ohio. 

Wanted—A good blacksmith as tool dresser for a 
large machine shop, who thoroughly understands 
his business, When writing, give age, references, 
and whether married or single Address Box 190, 
care AMERICAN MACHINIST. 


Wanted—An energetic foreman for a mfg. ma- 
chine shop; must understand pushing productions 
and handling help, as well as building mach’y. 
self-reliant man with a record preferred. State 
age, exp. and salary expt’d. Box 186, Am. Macu. 


Working foreman wanted as ass’t to mechanical 


supt. of factory manufacturing buggy axles and 
springs; must be exp’d in axle work, capable of 
taking charge of works. State age, experience 


and salary expected. Box 188, AM. MACHINIST 








GLEVELAND TWIST DRILL ¢0’.S 


GMP SOCKET, "Sc 


Larger drilis 








Cor. Lake and Kirtland Sts., Cleveland, Ohio. 


can be used with 
smaller hanks 
\than ever be- 
fore, 

No charge for 
the groove in 
the shanks, 


Send for Descrip- 
tive Price List, 








LARGE TOOLS 


At special low prices be- 
fore removal. 


PLANER, 64 in. wide, 64 in. high, 10 ft. long. Good 
order, ** Pond’s make.’ 

PLANER, 60 in. wide, 60 in. high, 20 ft. long. Good 
order, heavy pattern, “Steam Eng Co.'s make.” 

PLANER, 36 in. wide, 33 in. high, 14 ft. long. Good 
order, ** modern style 

PLANER, 30 in. wide, 30 in. high, 10 ft. long. Good 
order, ** Harrington’s make.” 

LATHE, 72 in. swing, 20 ft. bed, triple geared, screw 


feed and compound rest 
LATHE, 43 in. swing, 16 ft 


feed, compound rest, cross feed and chuck jaws, 


Good order 


bed, triple geared, serew 


“N. Y. Steam Engine Co.'s make 
LATHE, 24 in. swing, 14 ft. bed, rod and screw. cross 
feed and chuck Lathe & Morse make 
HAPER, traveling head, 14 in. stroke, 28 in. feed. 


centers, circular feed 
make,” 

SLOTTER, 
feeds, ** Bement’s make.” 

HOK, BORING AND DRILLING MACHINE, large size. 
“ Sellers’ make 

BOILER ROLLS, 10 ft 


proved style. Good as new. 


J. J. McCABE, 


E. P. BULLARD’S | {4 Dey St., 
NEW YORK. 


and chuck, * Fitchburg 


18 in. stroke, extra heavy, full automatie 


with hinged housing, im 





SECOND-HAND MACHINERY. 


Ballou Tool Room Lathe, 
yarts complete. No 


with chucks and all 
1 Brown & Sharpe Universal 
filling Machine. Universal Cutter ane Reamer 
Grinder. Heavy Ferracute Press inch Pond 
Planer. 4-spindle Power Feed Drill 

The above tools are as good as new 


PRENTISS TOOL & SUPPLY CO., 


62 & 64 So. Canal St., Chicago, 111, 


SECOND-HAND MACHINE TOOLS. 


ENGINE LATHES, DRILL PRESSES, 
I4in. x 4 ft, Blaisdell, Taper No. 2 Four Spindle, Pratt & 
l6in. x 6 ft Perkins, Taper Whitney 
in, x 8 ft, Perkins, Taper, | No. 3 Six Spindle, Garvin. 

Win x &ft Biaisdell 20 in. Snyder, Wheel Feed 

18 in. x 10 ft. Blaisdell, 24 in, Blai dell. Wheel Feed 

28 in. x 20 ft. Perkins ) 24in. Aurora, Back Geared 

37 in. x 14 ft, maker unknown, 30 in. P md, Back Gear i, Power 
PLANERS, , 

16 in. x16 in, x 4 ft. Hendey. x 9 ft Holy Mfg. , Radial. 

22in. x 22in. x 4 ft. L. W. Pond, ’ Eee 

24 in. xX 24 in, x 5 ft. Putnam SCREW MACHINES. 
. — No. 1 Garvin, Wire eed. 
SHAPERS. | No: § Brown & Sharps 

10 in. Pratt & Whitney. | DN » | Brown & Sharpe, Wire 

12 in, Juengst, Crank. ¥ Feed, 

15 in, Juengst Friction, 1 Bro wn & Sharpe. Automatic, 

10in. Wood and Light Traverse | No » Pratt & Whitney. 

Head, | No 4 Garv in, Back Geared, 
Rin, Putnam, Traverse Head, 

Rin. Smith & Silk, Crank, ly MILLING MACHINES, 
21 in. Smith & Silk, Shifting 

Belt. o.2 Pratt & Whitney, Lincoln. 
20 in, Gould & Eberhardt, | 1 No, 20 Garvin, with arm 
24 in. Hendey, Friction, No. 21 Garvin, with arm 


». O Garvin Universal 
» 1 Garvin Universal, 


DRILL PRESSES, 


ZZZZ~""2 


No. 1 Two Spindle, Garvin. ». § Garvin Lincoln 
No. 2 Three Spindle, Garvin. ». 2 Garvin Duplex 
Also, a large number of other machines, Write { omplete 
list, detailed description and prices. 
THE GARVIN MACHINE CO., 
LAIGHT & CANAL STs., New YORK. 


Also, 51 North 7th St., Philadelphia, Pa. 





FOR SALE. 


10-TON TRAVELING CRANE, 


46 ft. Span, Rope Transmission, 
Also 54 in, Colliau Cupola. 


A. R. KING MFC. CO., 


Erie and | Ith Sts., Jersey City, N. J. 


MACHINERY FOR SALE. 





12 H. . Vertical Engine and Boiler, second-hand. 
Roots’ Pressure Blowers Nos. 1,2 and 6, “ si 
Open die Bolt Cutter, cuts up to% in, “ ” 

. “ iad ad (a) .* Ll +s * oo 


144 
Lot 6% and 74 in. Shafting, Pulleys and Bearings, 
nearly new, at less than half value. 
Coo RE ck CoO., 
168 and 165 WASHINGTON ST., NEW YORK. 





E. W. BLISS CO. 


1 ADAMS ST., BROOKLYN, W. Y. 
Chicago Office, 100 W. Washington Street 


DRAWING, PUNCHING, 
TRIMMING 
AND DROP PRESSES. 
DIES, SHEARS 
AND 
SPECIAL MACHINERY, : 


OWNERS OF 


The STILES & PARKER PRESS CO. 








COLD SWAGING 
> MACHINE 





The Dayton 
Swaging Ma. 
chine is the best 
for reducing 
and pointing 
wire and tub- 


ing. If inter- 
ested address 
the manufact- 


urers, 


EXCELSIOR 
NEEDLE 60. 


Torrington, 
Conn. 


ing 3 
in modern practice 
applicants to receive 
ences 
AMERICAN MACHINIST. 


trical work specialty. 
Baush & Sons, 


Mitts & Merrill, 





Wanted—A working foreman for a foundry work- 
or 4men in Southern Texas. Must be well up 
of brass and iron founding; 
attention must give refer- 
and Address Moulder, |r 


salary required 








+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- | t 
ing week's issue. Answers addressed to our care will |} 
be for warded, 


Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 





For Sale—Second-hand drill presses,engine lathes | ¢ 
& planers. 


Dietz, Schumacher & Co., Cincinnati, O. 
Light and fine mach’y to order; models and elec- | , 
O. Chase, Newark, N. J. 
Best and cheapest Bolt Header made by C. H.]c¢ 
Holyoke, Mass. 
A purchaser for a good key-seater, by |! 
913 Tilden Street, Saginaw, Mich. 


Wanted 





Mitts & Merrill, 913 Tilden St. 


Walker, Madison, 


a first-class key-seater, 
No. 913 Tilden Street, Saginaw, 


grain elevator 


Address W, 2 


A first-class key-seater, new. Address 
, Saginaw, Mich. 


Three sets of cane mill patterns, nearly 
several engine patterns Address 

Ind 

~To correspond with any one in need of 

Address Mitts & Merrill, 

Mich. 


prints for ter 


For Sale— 


For Sale 
1eW Also 


Wanted 


Wanted—A set of tracings or blue 


on electric crane, 40-foot span. Keply, witt 
ices and details of type, to Box 189, AMERICAN 
MACHINIST 

Wanted—At once, back numbers AMERICAN 
Macuinist, issues of April 23d and May 14, 1891 
April 7, 14. 21, 28, and October 13, 1892, must be in 
rood condition, state price. Box 194, Am. Macu 


For Sale or auaee- Complete plant, foundry 
nachine shop, tools and stock (established 10 yrs, 
and paid good diviaends) in one of the best agri 
ultural States of the West, making a specialty of 
and mill mach’y, and in close prox 
mity to mining districts. Good railroad facilities 
care AMERICAN MACHINIST. 





Oil 


GAS BLAST 





English Agency: { 


AMERICAN GAS FURNACE CO., 


Gas Plants 


FURNACES AND HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 
Finsbury, London, E. C., 


21 Cross St., 
England. 





SPECIAL SALE 


New Planers 


At our Chicago Store to reduce 
stock. 
EVERY PLANER OFFERED IS A BARGAIN. 


One Flather Planer, 22''x 22x 5 ft 


x 
One Draper Planer, 26° x = 6 ft. 
One New Haven Planer, 24° x 20 

x 4 It. 

One New Haven Planer, 28’ x 24 

a 
Two New Haven Planers, 34” x 30” 

x 8 ft. 

One Smith-Silk Planer, 24° x 24” x 
© ft. 
One Smith-Silk Planer, 24 x 24" x 

7 ft. 

One Smith-Silk Planer, 27 x 25 x 

6 ft. - 

One Smith-Silk Planer, 30° x 30° x 

10 ft., with two heads. 

One Smith-Silk Planer, 36" x 31" x 

18 ft., with two heads. 


HILL, CLARKE & CO., 
Machinery Merchants, 


12 & 14S. Canal St., CHICAGO, Ill. 





MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 


15in.x6 ft. Engine Lathe. Steam Hammer, F.& M., 1,000 Ibs. 
1 ‘ge a“ “ 


--. 19-36 and 50 in. Drills, 
a * 33 ’ ” | Portable Drill. 
— - ” | 24in, x 6 ft. Planer, 
29 ‘* 13% ae 86 in. x 14 ft. Planer. 
96 “20 “* : 86 in, x 12 ft. Planer, 2 Heads. 
29 ‘12 ? : Bement Slotter 19 in, Stroke. 
_— oa |} ’ 2 in. Bolt Cutter. 
5 "—_ * 12 in. Shaper Traverse Head. 


_— _ o “ Gear Cutter, 54 in. 
ee + « * Milling Machine. 

10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 
Boiler Rolls, Punch and Shear, etc. 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 


{45 Broadway and 86 Liberty St., 


BETTER HANDIER, LIGHTER.CHEAPER STRONGER. THAN ANY COMPETITOR 


BONANZA OIL CUP 


WILL WORK 


D SIDE =< 
DOWN 


Rightside up 
OR 


&CO on 
5 APP LOS ae 


Bonanznciea 
Mine on 


in any position 


AAP 
= Fruved alle 


Charles} Besly 


INE TOOLS 


a FOR MFRS METAL WORKERS ETC 


Cricago, Ill U.S.A 


FOR SALE. 


PUNCHES and SHEARS. 


Also a number of Punch and Shearing 








Machine ‘ — Rolls, etc. Write tor 
prices, aaress 
WAIS & ROOS PUNCH AND SHEAR CO., 
CINCINNATI, OHIO. 








Wie 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 
Planers, Drill Presses, Shapers, Milling 
Machines, etc., address, 


The Fosdick & Plucker Machine Tool Co., 





NEW YORK. 


CINCINNATI, OHIO. 





ae HD BIKE | 
edna bh SAI 


OHNSON, Waterbury, Conn. 


BUILDERS OF 


PUN, BOOK AND EYE MACHINERY, 


AND LABOR pe MACHINES OF EVERY DESCRIPTION. 


f} ©) RSS 
is AN s2 Bent Wire Goods a Specialty. 


Send Samples that we may 


quote prices for either machine or the Goods. 





For all Anti-Friction 
Purposes. 





WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Oo., 


CLEVELAND, OHIO, 


STEEL BALLS 












WRITE FOR 
INFORMATION. 








May 23, 1895 
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THOS. H. DALLETT & CO.., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 


MANUFACTURERS OF 


ELECTRIC MOTORS 


Specially adapted 
for driving Machine 
‘Tools, Cranes, Ele- 
vators, 
Pumps, 
Presses, 
and other 
Machino- 
ery. 

We also make 


Por:sble Drills, Hand 
Drills, Boiler Shell 
Drills, tight Drill 













Shriver's New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 








333 . 56th St, 


I. Shriver & Co Ws 


NEW YORK. 


MANUFACTURERS OF 


TRAVELING CHA ANES of 134, 2,3,5 and 10 Tons 


capacity, to be opera Hand, 
by Electricity, ad or wholly or in _— 








EMERY WHEEL 


NORTON 


Emery Wheel Co. 


Worcester, Mass. 





NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 












ALFRED BOX & CO., 


PHILADELPHIA, PA, 


Builders of Standard ant s 
Cranes of all descriptions, Double Be — 


Hoists, etc.; ov 0, 
Cranes in use. er 30,000 Hoists and 700 








CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK, 


SEND FOR CATALOCUE. 











MARTS BROS., 


SUCCESSORS TO 


MARIS & BEEKLEY, 







2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 











CRANES 


r , Sanaelty 20,000 Ibe. 


R HARRINGTON, “2rn6 
SON & CO, Toe, 


1515 Penna. Ave, PHILA, PA. 


SEND FOR, 
CATALOGUE OF. 
MACHINE TOOLS. 


WILL HOLD LOAD AT ANY PO|IMT 


ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Conn. 








MACHINISTS. 


holding small or irregular 
shaped pieces while drilling 
The work can'tslip. You break no drills. Write us 


THE DRILLING VISE CO., Chicago. 





We make this vise for 


MARE YOUR TOOLS WITH A STEEL STAMP. 
=. A. SROGARA. 


125 CHAMPLAIN ST. 
a hat A Ore ee LL OP 


SEND FOR PRICE LIST No 4 











The Andrew Patent Gri 


Pp Socket. 


Patented May 14, 1889, and Sept. 4, 1894, 








Is the original (not copied) device for 
holding and driving The old ayateom 
of Geralghe and uper hank 
Drills. ith Andrew’s Patent 
juctined Giroove Milled in the 
Shank. , more Twisted off 
Tan Best Practical Drill Chuck 
in the World. Beware of Frauds. 
Infringements on these patents will be 
prosecuted, Send for Catalogue. 


M.L. ANDREW & CO., Cincinnati, 0 





FOOT or POWER, 
ror METAL or WOOD. 
roe BEST. 


NAW 3 #3, 


TRUMP BROS. MACHINE CO., Mfrs., 


WILMINGTON, DELAWARE, 


For sale by CHAS. CHURCHILL & CO., Ltd, 
London, England. 


SPEIDEL'S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYS, 
SPEIDEL & ROEPER. 


READING, PA, 
Send for Catalogue. 








Dixon’s Silica 
Graphite 
Paint 


Will preserve a roof for TEN to 
FIFTEEN YEARS-—perhaps 
longer, without repainting. 

Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. 


Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 



















COILS and 
BENDS of 
IRON, 
BRASS, 
and 
COPPER PIPE 
of every 
description. 
The National Pipe Bending Co. 


82 River St., New Haven, Conn. 









This cut represents 


4 and Combination Chuck 
‘feaue) two sizes, vary ing 
in diameter. 





eal INDEPENDENT CHUCK. 


a line of Improved Independent Reversible 


Jaw Ghucks that we have lately added to our large list of Universal 


s. 


We make this style of Chuck in twenty- 


r in size by two inches from four to forty-two inches 
Send for Ilustrated Price List. 


THE E.HORTON & SON co., 


WINDSOR LOCKS, CONN., U. S. 
Or c HAS. CHURCHILL & CO., 21 Cross St., Finsbury, London, E. ¥ » 9 ‘England. 





work. 


“CUSHMAN” 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


CHUCKS. 


SEND FOR CATALOGUE. 


CO., HARTFORD, CONN. 











Address G. - JORDAN, 
@ Wayne STREET, ph Rostra Mass. 
INDEPENDENT, 
UNIVERSAL, or 
Est’d 188. Strongest. Easiest to change. Best finish 
Reversible Jaws (patented) giving 5 changes includ- 
sent. Liberal discounts. Prompt shipment. Address 
W. WHITLOCK, 39 Cortlandt street, N. Y. 
WE nee OTHERS FOLLOW. 
Sweetland Combination Chuck. 


Fo PLANER CHUCKS 
Chucks The National, 
COMBINATION. 
ing every possible position. ILLUSTRATED CATALOGUE 
Works, 1300 Hudson, Hoboken, N. J. 
Ace 


Reversible Jaws urate 





m Standard Independent Solid 
Shell, Solid Reversible Jaws, 
Strong and True. 

SEND FOR CATALOGUE, 


The HOGGSON & PETS MFG. C0., 


Cran Ga 


AIR HOISTS, CUPOLAS, Etc.., 
Whiting Foundry Equipment Co., 
1522 Monadnock, Chicago. 


N.w Haven, Conn. 





Send for Circulars 





WILS 9 


STANDARD Siz 
KEPT IN STOCK. 





RIVER ST WOCHESTER N.Y 





CLOUGH’S DUPLEX CEAR CUTTER. 


One pair cuts from 12 teeth (and 
all intermediate sizes) to a Rack. 
For jobbing and experimental work 
the best. 16 P. and finer can be 
made to mill off tops of teeth. Kept 
in stock and shipped promptly. Spec- 
ial work to order. 

Send for Circular. ' 
M. CLOUGH, 


TOLLAND, CONN. 


S S, BEVEL GEARS, 


Cut Theoretically Correct. 


Special facilities for cutting worm wheels. 


Ss HUGO BILGRAM, 


MACHINIST, 
440 N. 12th St., Philadc iphia, Pa. 













T ANYTHING IN THe 


2 eSES" DROP HAMME De ° 
* AUTOMATIC DRop Ll 


SEN ) FOR CATAL( 


ne 5 Deck Ne ©. 


NE\ Ww AVE TS: CONN. 
GE INE INT 


THE de DRAW STROKE TRIMMER, 


An _ Indispensable bey . 
for all Berch Wo 
Latest an “i 
1. Infringers 
Trial, not 


wn? i 








PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE &CO., 
Manchester, England. 





PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful gri 
than apy ehuck ever offered. This seems a broa 
claim, but we prove it to mechanics who will 
= ne. Ask at your dealers or write us for 


THE 0. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn., U.S. A., 


Or, SELIC, SONNENTHAL &CO., 
86 Queen Victorla St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Uni- 
versal Chucks,Combina- 
(}tion Lathe Chucks with 
pete nt reversible jaws, 

rill Chucks, Planer 
Chucks and Face Plate 
Jaws, 


SKINNER CHUCK CoO., 


SEND FOR CATALOGUE. New Britain, Conn. 


PRATT’S 


Positive Driving 3 
Drill Chueh, 


The best system ever devised for holding 
and driving drills. 


WRITE FOR CATALOGUE TO 


THE PRATT CHUCK GO., Clayville, W. Y. 


EVERY 
MACHINIST 



















SHOULD HAVE 
A COPY OF 


OUR CATALOGUE. 


a 704 page cloth bound be A copy 
will be sent, ¢ yes ss paid, to any ~ 
90, and the money paid f or boc sk will be re- 
funded with first order amounting to $10.00 
or over. 


MONTGOMERY & CO., 


105 FULTON STREET, 
New YORK CiTY. 





i "let bel LL Lita 
“MACHINISTS” SCALES, 


PATENT END GRADUATION. 
We Invite Comparison fer Accuracy with all others. 
EVERY SCALE QUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 











.T. SLOCOMB & C0,,—— 
U.S.A. 


PROVIDENCE,R.1. 





COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK, 
SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc 


THE BURR & HOUSTON CO., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 





















Maltiple Plate Press. 





304, 206, 208 and 21 





HYDRAULIC MACHINERY, , 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, 
ACCUMULATORS, 


SEND FOR CATALOGUE D. 


The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 


FITTINGS, PACKINGS, 














Yoke Cylinder Press. 


0 EAST 43d STREET, NEW YORK 








AMERICAN MACHINIST 


UNIVERSAL GUTTER AND REAMER GRINDER, 


BUILT TO CRIND 


taper, shell and shank reamers, gear cutters, milling 
cutters, edge and bevel cutters, hollow and spiral mills, 
end mills, face mills, etc. Adapted to surface grinding 
without extra attachments. The simplest and most 
complete grinder on the market. Write for large cuts 
and detailed description, 


THE LODGE & DAVIS MACHINE TOOL 60., 


Works: CINCINNATI, OHIO, U. Ss. A. Set for Grinding Spiral 


NEW YORK. CHICACO. BOSTON. ST.LOUIS. , Mills. 
BtseUe 


Lathes 22 y == DROPFINING: 
My SS a Me i gm» 


WYMAN& GORDON 


WORCESTER, MASS. 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 
to be obtained at a moderate price. 


May 23, 1895§ 

































Set for Grinding Taper Reamers. 





























SEND FOR CATALOCUE. 


SHAPERS 


NEW FEATURES. 


FLATHER PLANER COMPANY, 


NASHUA, N. H., U. S. A. 


MILLING MACHINES, 


REGULAR SIZES. 
“y 60 inch by 60 inch by 12 feet. 


Dietz, Schumacher & Co., 
Cincinnati, 0., U. S. A. 


THE LODCE & SHIPLEY M. T. CO., 


CINCINNATI, 0., U. S. A. 























18 in. Crank Shaper. 






PRP 


—- So 
. ) —~ 
Eo 2 & 
: i 


Sr NN a 








>. 








F F 48 * 12 

18 in. x 6 ft. Ratio of back gearing 12 to1 Aas 6 
Cone diameters 12”, 10’, 8”, 6’, and 4’. Width of belt cc ran of 

on cone 2'¢". Hole through spindle 1,,".. Front bearing 15 15 4 


of spindle 3” diameter, 41g long. Diameter of tail spin- PATENT CUTTERS. SPECIAL 


dle 2". Lathe will cut screws 2 to 82. Feeds per inch 4 to Pat. Dee. 24, 1889, 
80. Weight 2,200 lbs. Will take between centers 3’ 2”. Write for full information, photographs and prices. 


—= Pp Swings over carriage 11". Also made in 22”, 24”, 27” . THE INGERSOLL MILLING MACHINE co 
m= and 30” swing. oe "9 


) STRANGE, BUT TRUE!! 
Taz New Process Raw Eins Gears 


ASTONISH THE 
MACHINERY WORLD. 
They Outwear 
any Metal. 





MILLING MACHINES DES GNED. 











BOSTON WORKS 


Frank Burgess, Prop., 35 Hartford St., Boston, Mass. Wik mi JLANDSEN._\333 


Any size or style. Spur, Bevel, Spiral, Ratchet, ~ 2. lIeEw YORK 4% 
Worm, Rack, Elliptic, Internal, etc. Small or large mae res RE a slap 
Send for Catalogue. 1,100 sizes of Gears, eee SENO FOR CATALOGUE 


KC QUIIWTI’S 


TURRET DRILLS 


For Drilling and Tapping with 
from 2 to 12 Spindles. 


WILL DRILL UP TO %-INCH. 
Bonsitive and Positively Driven. 


A. 0, QUINT, Hartford, Conn. 





MA ACTOR Ewa se 





P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER. MASS. 


ARMSTRONG’S 
Pipe Threading and 
Cutting-Off Machines. sad ‘ ; 
Both Hand and Power. I hey are Noiseless 
Sizes 1 to 6 inches. 


le 
Water. Gas and Steam Fitters’ and Clean. 
Tools, Hinged Pipe Vises, Pipe 
Cutters, Stocks and Dies univers NEW PROCESS RAW HIDE CO. 
; a ally acknowledged to be THE BEST. 9 
coe eee ter Send for Catalogue. PATENTEES AND SOLE MANUFACTURERS, 


@ueen, a 
— om ARMSTRONG MFG, CO. 
Bridgeport, Conn. SYRACUSE, N. Y., U. S. A. 





















= They require No 
ae Lubricant. 














=~ Rolling Mill. 


MACHINERY }facomsinrce ee. co-|/ BACK VOLUMES OF THE AMERICAN MACHINIST 


OF EVERY KIND. MANUFACTURERS OF For any of the fourteen 
PRINTED MATTER ON SPECIAL MACHINERY, . 1880 to 1894, inclusive, may 


years, 
still be obtained, but must be ordered soon 








P , as 
APPLICATION. Jewelers’ and Silversmiths’ Tools, our stock is nearly exhausted. Price unbound, $3.00 per 
NEW IDEAS! NEW DESICNS! volume postpaid. Bound in cloth, $4.00 per volume (purchaser 
The following sizes of mills we keep in stock : 8in. x 5 in., paying freight or express charges). No separate back numbers prior to 1894 are 
. 8% i 5 in. in. x 6in., Sin 8in. Ve also build to order 3 3 ; 

4 ’ é in. x Sin. Sin. x 12 in , 10 ia.% 15 in. ¥f “ : i8 io Our — i ia sr akae tae Eeacs es saeee _— 

239-259 W. Front St., which'wilt save AT LAABT 50 PER CHNT, GF THK ROWINE issues for the year 1894 are advised to order 
CINCINNATI, OHIO. No more trouble with hot journals, Write for particulars s00n, before our limited, reserve 


stock is exhausted. 


AMERICAN MACHINIST, 203 Broadway, New York. 


oe Note These Facts. 
15 and 20 Crank Shapers 


Stroke adjustable while running. Stroke al- 
Ways positive. The vise is swiveled and centres 
furnished. Improved Box table, and removable. 
Heavily Geared.—Strong, Heavy and Rapid. Write us. 


THE SPRINGFIELD MACHINE TOOL CO., 
SPRINGFIELD, OHIO. 


er OUR AGENTS: tics Secete: “. Whoeman tee te 
Ch 























To raise the standard of your work is to increase your sales. One of our customers writes us that 
they have almost doubled their sales by grinding all the bearings on a machine they are making; and 
another says they are finishing more work on one of our machines than they did formerly with four men 
on lathes, and far superior. This is significant and proves our claim, that grinding is the only correct 
and economic way to finish work. 

OUR MACHINE WILL DO AS GOOD WORK AND MORE OF IT IN A GIVEN TIME THAN ANY OTHER, 
WITHOUT THE WATER RUNNING OVER THE FINISHED SURFACES. Any speed of work or traverse 
of wheel between the extremes can be had instantly, without changing belts. This, together with above 
from our customers, fully establish our claims. REVERSING POINTS ARE ALWAYS IN SIGHT (OUR 
LATEST IMPROVEMENT), AND CHANGED INSTANTLY WITHOUT LOOSENING DOGS OR TURNING 

KNOBS, AND HAS FINE ADJUSTMENT, SEND FOR CATALOGUE. 
delphia, Chas, Churchill & Co., Ltd., 21 Cross St., Finsbury, London, 


—e* a - LANDIS BROS. - Waynesboro, Pa. 
The Springfield 15’’ and 20’’ Crank Shaper. England. 


gar seriritest FRERRESER SS ESEESSESOSSESSEESSESESEE ESSERE ER SSESESSARESSESESERELELAE ET ET AGENTS: England: Chas. Charchill « Co., 21 Cross St., Finsbury, London, E. Cc. 
rxxY SCE ETETSS SLOSTCERSSCSOSESESETEUTCTLOTEUSTEESTRTL OSES ESTES SASSER ELST OS SL CSO RL Stee Ct eeeS Siete tices ss} ° France and Belgium : Ad’ Janssens, 16 Place de la Republique, Paris, 


PLL ERLE 





' 
—_— C. & F. Machine Tool Co., Boston. Thos. K. Carey & Bros, Co., Baltimore, 
| has. A. Strelinger & Co., Detroit. Pennsylvania Machine Co., Phila- 





perrnerreerretr 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s F’atent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLINC CUTTERS AND SPECIAL TOOLS TO ORDER. 








NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 
MANUFACTURE 


WAND LATHES, FOOT LATHES AND|_Faners, Shapers, Drills, Slotters, Eto. 


MILLING MACHINES. CHAS. A. STRELINGER & CO., 
Manning, Maxwell & Moore 


senting Agente, Zit Livesey strect, New vor. | LOO, Supplies and Machinery, 


60 South Canal Street, Chicago. 
DET ROIT, MICH, 








424 Telephone Building. Pittsburgh, Pa. 

















ENCINE LATHES. .. « » 
HAND LATHES. . «. « « « 


+» 2 Cross St., 


Draper Machine Tool Co. 


Successor to LATHE & MORSE TOOL CO. 
WORCESTER, MASS., U.S.A. 


JOHN BECKER MANUFACTURING CO.. 
FITCHBURC, MASS. 


Enotanp—CHAS. CHURCHILL & CO. Ltd 


» « « « PLANERS. 
» «© « « CRANK PLANERS. 


The HOFFES Live-Steam Foed-Water Puriter, 


Guaranteed to Prevent Seale in Boilers. 


Finsbury, London, E. C. 








THE BECKER MILLER No. 4 





Easily Cleaned, 


HoPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO, 








A A Milling Machine or - - - - 
a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 


BOLT »» NUT MACHINERY. 
COMPLETE EQUIPMENTS A SPECIALTY. 
CAR LINK, PIN AND SPIKE MACHINERY, 


WASHER MACHINES, WIRE NAIL MACHINES. 
SEND FOR CATALOGUE. 


THE NATIONAL MACHINERY CO., tirrin, oni0. “ 
ARMSTRONG LATHE a PLANER TOOL.., 


Used and endorsed by J. A. Fay & Egan Co., Morse Twist Drill and Machine Co., Wiley & 
Russell Mfg. Co., Fitchburg Machine Works and by all who have given it a trial. 


Send for circular and prices. 
MFG. ONLY BY 


Armstrong Bros. Tool Co., 
76 EDGEWOOD AVE., 
CHICACO. 























DROP FORGED 
OF STEEL 


5 21 ATHERTON ST., 
D. SAUNDERS’ SONS, vers." 
e | MANUFACTURERS OF 


Steam & GasFitters’ Hand Tools. 


Pipe Cutting, 











THREADING, 
a AND 
- = — z ‘ 
SEND FOR CIRCULAR. - Tapping Machines, 
THE FATE odd WHEE 1. PIPE curree shown in the cut combines simplicity 
with strength and lightness. Easily adapted to vari pipe. Rolling instead of sliding motion 
No loose parts to become detached an tmislaid. Al lw aring surfaces are of tool steel hardened, Less 


friction o tp arts than any Other pipe cutter made 





JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 





Sole builders of the Flat Tur- 
ret. Lathe, also builders of other 
Turret Machinery, Publishers 
of ‘‘ Rapid Lathe Work,” by 
Capacity 2 in. new method (Hartness System). 

diameter, e Send for catalogue. 








24 in. long. 





2 BY 24 FLAT TURRET LATHE. 


BRAINARD MILLING MACHINE CO. 


156 Oliver St., Boston, Mass. Works at Hyde Park, Mass, 


Milling and Gear-Cutting Machines, 


Universal, Tool-Room, Plain and Special Milling Machines; also 
” Gear and Cam-Cutting and Mill-Grinding Machines. 
50 Different SIZES and STYLES. Cuts and Prices on Application. 


ELECTRICITY 








Mechanics; Mechanical Drawing; Architecture; Architectural Drawing and 
Designing ; Masonry ; Carpentry and Joinery; Ornamental and St tctural Tron 
Work ; Steam Engineering (Stationary, Locomotive or Varine hy Railroad Engi 
neering; Bridge Engineering : Vv mmicepal Enqineeri gq: Coal and Metal Mining; 


Prospecting ; Plumbing and Heating; English Branches. 


The courses commence with addition in Arithmetic, so that to enroll it is 


only necessary to know how to read and write \ Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary So vevies Students can 
interrupt their studies and change their residence Scholarships are not 
forfeited upon failure to pay insts illments gh mptly Until further notice 
experimental app aratus will be > furnis hed free of charge to students. Students 
make rapid progress in learning to Draw and Letter. Specially prepared 
Instruction and Question P pe rs, Condensed, Si imp Nitied 

The Steam Engineering course is intended to qualify engineers to secure 
Licenses. All representations may be relied upon 

Send for Free Circular, stating the sad yject you wish to study, to 





The International Correspondence Schools, SCRANTON, PA. TRADE MARK REGISTERED. 


y sium |©- H. BAUSH & SONS, 


HOLYOKE, MASS. 












Manufacturers of 


Patent Radial 








22” to 36” 
Lesetcteet bin Drills 
Co tates. of every descrip- 
4, &, Mayder, tee 
Worcester, i 
Mass. | All sizes from 8 ft. to 10 ft. arm. 
BORING AND 


WHAT'S THE MATTER 


With our new Cutting-off Machines? 


TURNING 
MILLS, 


4,5, & 6 ft. Swing 


Write and find out. 


HurtBuT ROGERS MAcu. Co., 
SO. SUDBURY, MASS. 

















W. D. FORBES & Co., 
ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N. J. 


BINDING POSTS, CONTACT BUTTONS 


AND 
ALL ELECTRICAL MACHINE WORK. 
| (TWO BLOCKS FROM 14TH ST. FERRY.) 


FINE MACHINE WORK, 


LICHT FORCING, 
DRAUCHTING AND DESICNINC. 





THE COLBURN KEYWAY CUTTER. 


Built in four 
sizes. Combines 
many points of 
excellence. For 
rapid work and 
exact duplica- 
tion of same it has 
ys» no equal. Send 

—for illustrated 
——ed catalogue. 


BAKER BROTHERS, 
365 S. Erie St., TOLEDO, OHIO. 


Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 


RATCHET DRILLS, RATCHET DIE STOCKS AND 





CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 
MALLEABLE IRON PIPE VISES. 








The Aurora Too! Works, BARNES’ — 
AURORA, IND. New Friction Disk Drilt 


FOR LICHT WORK. 
BUILDERS OF 


Has these Great Advantages: The s 


peed can be 
wm instantly changed from 0 to 1600 without stop- 
ping or shifting belts. Power — can be 













graduated to drive with equal safety the 
M smallest or largest drills within its range—a 
H wonderful economy in time and great saving 
f indrill breakage. Send for catalogue. 


W. F. & JNO. BARNES CO., 
1995 RUBY ST., ROCKFORD, ILL. 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Ltd, 


21 Cross ST., Finseury, 
LONDON, €. C., ENGLANS. 


ee 
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THE LONG & ALLSTATTER C0., 


HAMILTON, OHIO, U.S. A. 


OVER 300 VARIETIES AND SIZES OF 


Sk ile 





DOUBLE PUNCH AND SHEARS. 








‘d mechanics prefer them. 


— THE — 


PENBERTHY 


eo THe Gomer and Enaine. Ane THe Enoineens’ Favonires. 
00 Pen~sEeRTHy AUTOMATIC InsecTors in use, frying | perfect satisfaction 
under w,00 -onditions. Our Jes Pumps, Water Gages an Oil Gu ps are Unequalied. 
PENBERTHY INJECTOR CO. obeTRoOIT, 


SRANOH PACTORY aT WINDSOR, ONT. MICH. 






STARRETT 'S FINE 





sie 


Auromatic WATER Gace. 


SIGHT FEED + aha ma 


We are headquarters for Lubricators se using 

















Seno FoR 
CaTacoeus. 




















PUNCHES AND SHEARS | | 





WELDING MACHINES 
AND DROP HAMMERS. 





Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


Live dealers sell them. Send ‘Lunkenheimer’s” claim they are the best. A few of our 
for ® = ilo; a a ae popular cups are ‘‘ Seni ig ‘“Junior,” “Joker,” * Spray-feed, 
“Multiple Teed lLubricators for Compound Engine 
Sty 1 4 iT “Graphite,” ‘* Major,” ‘‘ Banner,” etc., and are tl 
C [ fr € results of years of practical tests and experience. Tho 
AT ho »L, MASS.. U. sands of satisfied users, and satisfaction guaranteed. Spec- 
ify and insist upon ‘ Lunkenhcimers;’ they have bee: 
. tried, tested, and always found as represented. All ¢ 
W. G. YOUNG MF@, cOo., Wouter. bear our conan none alte with m4 New ( atalogue of 
value to all power users will interest you, Gratis 


upon 
request. 





DETRICK & HARVEY MACHINE CoO., 


BALTIMORE, 
MANUFACTURERS OF THE 
ADAMS 





E 





MD. 


“EXCELSIOR” 


Sah AA ace 


Automatic Bolt-Threading and Nut-Tapping Machine, 
Made in all Sizes to Cut from 1-4’ to 6”. 


The atnpieot and most durable machine in existence, 
The threading head is made entirely of steel. No links, 
levers, springs, caps, cases, blocks or die rings in or abc vat 
the head. Separate ‘Heads and Dies Furnished. Write 
for descriptive circular and price list. 





Manufacturers of The Open Side Iron Planer. 





Quality. 


VALVES. 


THE £ BEST. 


Specially Designed for High “Steam Pressure. 





Almond Drill Chuck, 


Sold at all Machinists’ 
4 Supply Stores. 
T. R. ALMOND, 
83 & 8 Washington St., 
Brooxktyn, N. Y. 








SEND FOR CATALOGUE OF 
SWEET’S 
ENTRAINED WATER SEPARATOR. 
THE DIRECT SEPARATOR Co., 
SYRACUSE, N. Y. 





3-INCH UNIVERSAL BEVEL. 


MAILED TILL JULY 1st FOR $1.00. 
CATALOG 


FREE. 


Albro Worm ” Worm Gear 





ADVANTAGES: | 
Can be Re-packed Under Any Pressure 
Has Self-Locking Packing Nut. Can 
be Re-ground in Place. 


Consumes less THE 
power and gives KELLY & JONES 
better results co... 


104 JOHN STREET, 
NEW YORK. 


than any other 


System. Infor- 


Write for Descriptive Circular. 





mation cheer- 





, fully furnished. 
; 

> The Albro-Clem 
B‘evator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 


Stover Power Hack Saw 
and Friction Drills, 





SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK, 
Do you know 
that we make 
the largest, 
the best, 
line of Hand, Foot, and Automatic 
Feed Drills for %4-inch holes and /ess. 






Saws made | 
in two sizes j 








STANDARD TOOL Co., 
ATHOL, MASS., U. 8. A. 
MANUFACTURERS OF 


MECHANICS FINE TOOLS. 








ENGINEERING APPLIANCE CO. 


Endless belts. 


Nos. land 2. § 






Short be/ts discarded. 







— FOR — Cut 4% to 8 | 
Bicycle Patented Improvements. inches ‘Send 
WATCH - No belt tension on spindles. for circulars 
- WORK 1, 2, 3, 4, or more spindles. STOVER 
TOOL. Investigate. Read up. wovelTy. - 
ROOM. Cones Comigee Oe. wire 1 and Iron- Working Machiner 







DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 


Special Machinery to order 
23 River st. A TREEPORT, ILL. Ue S.A. 
RTON, London, Eng. 





JAMESTOWN, N., Y. 




















IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS: 
Chas. Churchill & Co., Lid, 21 Cross Street, 
Finsbury, London. 


Schuchardt & Schutte, 69 Spandauerstrasse, 
Berlin. 


Engen Soller, Basel, Switzerland. 


IMPROVED 19-inch HENDEY SHAPER, 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 


The Stroke can be adjusted for Irregular work with machine in 
motion. 


It has Adjustable Table for planing Taper Work. 

The Table can be removed for fastening work to the Apron. 
It has a strong, graduated, swivel vise. 
Quick work, rapid changes, modern ideas. 


THE HENDEY MACHINE CO., 


TORRINCTON, CONN. 








This Cut shows how stroke can be Adjusted 
with Machine in motion by the Micrometer 
Adjustment, fine and delicate. 





> ae « 


Buy the best. 








Send for Circular. 
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“THK OTTO” GAS ENGINE WORKS, 
V0 and Walt Ste, PRILADELPSL 


Branch Office, 
245 Lake St., CHICAGO, 


New York Agency, 
18 Vesey St., N. Y. 


nN 
= 





Over 40,000 Engines in Use 





SEND FOR CATALOGUE. 


wig STER MACHINE SCREW CO 






jeaauthewuvere a Set, Cap & 
Machine Screws, Studs, otc. 


wae LIGHT RIGHT “wanie’ 








Faries’ Patent UNIVERSAL LAMP HOLDER. 
Several styles and sizes. Ask your Cw for them or write 
lirect to FARIES MANUF’G CO., Decatur, Ill. 
Catalogue free. 


el. 


2 styles, Built from 1 to 60 Horse Power. Send for Circular. 


BACKUS WATER MOTOR CO. ewase,N. J. 
Also Mfrs. VENTILATING FANS, 








| THE TAYLOR-RICE El ENGINEERING 00., 


American Standard Gauge and Tool Works. 
| WILMINGTON, DEL. 


i _— = } 
ADJUSTABLE BLADE REAMERS 


Send ees” ped * Pamphict. 





ve! — ‘mil <> 


© Branches: 111 Madison &t., “Chicago. 
708 Locust St, St. Louis 


DRAWING MATERIALS FF 


AND 


| Surveying Instruments. 


for field and draughting room. We have made a study of this line 
and our goods are warranted to be as ne arty perfect as it is poss sible 
te make them, Pric ces reasonable. 


CATALOGUE ON APPLICATION. 








WILL SAVE ITS COST 


IN SIXTY DAYS. 


Automatie Feed, 
Horizontal 


Stroke. 





> > SHOP SAW 








THEQ&C 


703-707 Western Union Bldg., Chie 
29 Broadway, New York. 


CO. 


ago. 








HANDSOME 





ONOVER’ 


SON NDENSER 
THE CONOVER MFC. 


CATALOGUE ON 





CO. 39 Cortianor ST.NY. 





new. 





OUR LATEST PRODUCTION. 


No. o Radial Drill. r 
Advantages for all shops. Now 
ready for you. 


BICKFORD DRILL AND TOOL CO., 


SVE VEVSVSVVsVsesessesessessesesse 
3 Pike Street, Cincinnati, Ohio. 


Something entirely 





: Hh STEAM. 


ENGINE 





Simpson's Centrifugal 
Steam Separator. 
For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc. 
Place Separator as close to engine 


as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 


force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe Steam can enter at 
A or B, as onve nience may require; 
ame: 5 - ed in conveying steam long dis- 
tanc "fo or Steam Hammers, Dry Houses, 
Wate er * Ges Generators and £ ‘or all pur- 
poses where Dry Ste am is neces sary. 


KEYSTONE ENGINE & MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia. 
TEOMAS HOEY, 147 Sumer St., EB. Bostcn, Mass., Agent. 
JAS. BEGGS & CO., 9 Dey St., New York, Agents. 


/MOFFET PORTABLE DRILL. 
UNSURPASSED Weighs 42 lbs. and 
ea fen 


REAMER. i — 
— | 
—-OoR— 


Will work in any 
2. Sua Air. 





Runs with Steam 







position. 


Manufactured by 
“ung UO TIMOLAT, 

“MED 89 & 91S. Filth Ave., 

NEW YORK. 


Send for Circular, 





The largest and best assorted stock in America. All requisites} | 


F WATTS. CAMPBELL €.% 


‘MANUFACTURERS 
OF IMPROVED ~ 


CoRL LISS, zoe ENGINES 
pure VARI VARIETy~ 


ONTRACTS 
c TAKEN FOR a uncate cere powes ' 


m FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 
Electric High Speed Engines and 
(Tandem Compound.) Ice-Making and Refrigerating Machinery, 


T AUTOMATIC 
WES OW a 3 ENGINES 


HIGH PRESSURE BOILERS § a \ WESTON ENGINE CO, Patel Post, HY 


> r REPRESENTATIVE 
SW 
AND - 


‘ i Julian Scholl & ¢ iberty S oy. Y. City. 
.~< /4 Scrant 1 bee Oo,, Se 4 
7 = fman-Russe 
COMPLETE POWER PLANTS imi Os 
2 timore, Md 




















WAYNESBORQO, 
PA 



















AMES IRON WORKS, °N** 


38 Cortlandt St,, New York City. | 
18 South Canal St., Chicago, Ill, 


50 Oliver St., Boston, Mass, 
1026 Filbert St., Philadelphia, Pa, 


ORR & SEMBOWER, 


(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


" HOISTING ENGINES, 


VERTICAL AND HORIZONTAL BOILERS. 


READINC, PA. 


WeEsTERN Brancn, 60 S. CanaL Srreer, CHICAGO 


Tee LANE & BODLEY CO. 




















CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 


(Turned) (Strong, self-oiling) (Good proportions) 


SPECIAL STANDS FOR HEAVY SHAFTING. 


CORLISS ENCINES, 
Belt Elevators, Saw Mills, Ete. 
COMPLETE POWER EQUIPMENT. 


PUNCHING = SHEARING MACHINERY 
[ER MAKERS ROLLS. >} 


NEW VOT Y Manuractu RING 5 © 
anejviLle as - Wiel 


peg HOT BLAST Marais 
Beal GARDEN CITY FAN CO... 


NANUFACTURER? SAN ETC. Sey 
—. oF. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS. Estimates and Plans fur- 


nished for transmittin 
HANCERS, Etc. keg . 


HORIZONTAL 



































SEND FOR CATALOGUE E. 









Friction Clutch Couplings. @ 


i AND 
STEAM SIRENS, = 
{WHISTLES}. VE RTICAL 
Send for Catalogue. = SHAFTI NC. 









17 Dey St., New York. Also for Erecting same. 
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BROWN & SHARPE MFG. CO., 
g, SHARPE My PROVIDENCE, R. I. 






. Q Designs for Gears, 


remplets for Gears, 
Patterns for Gears 


Castings for Gears, 


yi Cutters for Gears. 
Machines for Cutting Gears, 


Spiral Gears, 
Worm Gears, 
Bevel Gears, 
Spur Gears, 
Motor Gears, 
Hobs. 


FExetanp—BUCK & HICKMAN 280 Whitechapel Koad London, F. 
ENGLAND a Een & ©O., Ltd., 21 Crose St., Fins 
bury, London, E. ¢ 
7” Geema tes HUCH + & SCHUTTE, 59 Spandauerstrasse 
: a in, C, (Small Tools) 

i Gr -G ‘DIECHMANN. An sbacherstr 5 Berlin, W. 62. 

Fy x * PENWI K FRERES & CO., 21 ku Martel, Paris 
NS Fs ce—F. G. KREUTZBERGER, M40 Ri de Neuilly Puteaux 

t ne ) 
DARD Gi Crrcaco, Inu. —FRED. A. RICH, 238 ana 

New York Crry -F. G. KRETSC aMER. 16 Lite sty St., Room 503. 








RAILROAD ACIS TOOLS. 





DOUBLE AXLE LATHE. 


THE NILES TOOL WORKS co., 


PHILADELPHIA, 


HAMILTON, 
OHIO, 


NEW YORK, CHICAGO, BOSTON, PITTSBURGH, 











Jenkins Standard Packing has been ae 
tested in all positions and under all actions of steam, 
superheated steam, oils, acids, etc., and has never 
failed to make a perfect joint when properly applied. 
See that it is stamped ‘‘ Jenkins Standard Packing” 
and bears Trade Mark. 


JENKINS BROS. New York, Boston, Philadelphia, Chicago. 


WM. SELLERS & C0, Incorporated, 


PHILADLELPILIA, PA. 
MANUFACTURERS OF 


Sz. MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines, 

Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangings, Couplings, eto, 


= |NJECTORS FORALL CLASSES OF BOILERS, 
























..-Manufactured by... 


THE G. A. GRAY Co., 


477-483 Sycamore ST., CINCINNATI, OHIO. 
Send for list containing 
Over 100 SIZES and lengths, with illustrations, 


PRATT & WHITNEY COMPANY. 


HARTFORD, CONN., U. S. A. 


Have recently improved the con 
struction of Drop Hammers and mad 
substantial reduction in the price of ea 
size from 250 to 1,500 pound machine 

Die Sinking, Milling and Profilin, 
Machines and Trimming Presses are als 
Quotations will be given on application 

















SPECIAL OFFER. 


Having made som: changes in the sizes of our Screw [achines, we 
will sell all our stock of 1891 model No. 3 machines at 10°; better dis- 
count than our usual prices. 


FOR IPIMEDIATE DELIVERY WE OFFER: 

2 No. 3 screw machines, with geared friction head, and 1 11-16 in 
hollow spindle. 

2 No. 3 screw machines, with geared friction head, 1 11-16 in. hollow 
spindle and power feed. 

2 No. 3 screw machines, back ge — 

1 No, 3 screw machine, back geared, 
power feed. 

Photographs, prices, etc., sent on application. 


THE GARVIN MACHINE C0., 


54 North 7th St., Philadelphia, Pa. Laight and Canal Sts., New York. 


11-16 in. hollow spindle. 
dace in. hollow spindle and 








w@ DRO FORGINGS 


of Iron, Steel, Copper or weet 
Highest Grade of Excellence. 


: THE BILLINGS & SPENCER CO., 
i WW HARTFORD, CONN. aP di 


— & — 


CLEVELAND, OHIO. 


IRON & BRASS-WORKING MACHINE TOOLS 


Monitor Lathes, Turret Engine Lathes, Screw Machines, 
Forming Monitors, Boring Mills. 
SEND FOR CATALOGUE AND PRICES. 





i 


























The Asher Manufacturing h 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION 


The most Com 
plete, Compact 
and Reliable In 
dicator Outfit, for 
indicating high or 
slowspeedenginues 
now made, This 
instrument re- 
ceived at “The 
World's Colum- 
bian Exposition ”’ 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of ork- 
mansbip and Fin 
ish, Reliability and 
Efficiency. Send for 
Special Pamphlet, , 








S. A. 


ENGINE LATHES 


from 17 to 50 in. swing. Cuts, Photographs 


and Prices furnished on application. 


LL, MASS. U. 


. 
- 


FIFIELD TOOL CO..,||: 





LOWE 








UPRIGHT DRILLS, 


- CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


yf od 
ey, “/ J. M. ALLEN, PreEstpEnt. 
a = ‘ ~? WYMAN GORDON WM. B. FRANKLIN, Vice-PREsIDENT. 

ie») 740) FORGINGS F. B. ALLEN, Seconp Vice-PRESIDENT 
— Woop WORKERS’ VISES - 


THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Aeme Single and Double Automatic 
BOLT CUTTERS, 






















P..T. DEC. 5, 1882. 

PAT, DEC. 4, 1883. 
PAT. AUG, 26, 1855. 

Cutting from 1-8 in. to 6 in. diameter. = 

= Also SEPARATE HEADS and DIES. 





We make the following sizes of 


HENDEY-NORTON LATHES, 


12”, 14", 16", 18”, 20", 24”, 27” and 30” swing. Also 
IMPROVED HENDEY PILLAR SHAPERS, 
15, 24” and 25” stroke. 

See our advertisement on page 418 of this paper. 


THE HENDEY MACHINE CO., Torrington, = 











J. B. Prerce, Secretary & TREASUREE. 





jv.M.CARPENTER & =, 


PAW TUCKET.R. I. 


Testa & DIE 








=“) 





“— 





